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ABSTRACT OF DISSERTATION

MAPPING THE TUTORING REFERRAL NETWORK:
EXPLORING THE STUDENT-TO-TUTORING CONNECTION
This study explores the institutional network which connected students to a tutoring
program at a community college. The study identifies the most likely areas that would refer
students to or inform students about the tutoring program. Additionally, the study seeks to
understand how different students may have interacted with that network of departments
in varied patterns of engagement. While exploring and describing this group of institutional
units and their function of connecting students to tutoring, I utilized a multi-phase, mixed
methods approach. This methodology began with qualitative information gathering with
document analysis, followed by two focus group interviews. I constructed a draft survey
and then revised it using information from the analysis of program documents. I again
revised the draft survey to reflect data attained during the group interview process. Students
then completed the survey, and I mapped the results and visually analyzed them using
principals of social network analysis. In analysis of the visual data, I found that a network
and patterns of engagement were present and were suggestive of both student motivational
factors and departmental processes. The recommendations, because of these findings,
focused upon increasing the effectiveness of the more leveraged departments and areas,
and building upon prevalent patterns of engagement to better inform and attract more
students to tutoring.
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CHAPTER 1. INTRODUCTION
1.1

Context of the Study
Community colleges are often recognized as a promise of education for all

members of society. This open-door policy has led to a problem of enrolled students
lacking in academic preparedness. One nearly universal response, amongst many types of
responses, to the gap in academic preparation for college-level coursework has been the
academic intervention of tutoring. Though tutoring has been linked to success metrics
like persistence and course success, much of the research literature about tutoring in the
community college does not address the question about how students arrive in tutoring.
As a community college practitioner and tutoring coordinator, I have a vested interest in
topics which can increase impact in student success. Additionally, my knowledge sets
and frameworks proved beneficial and clarifying for this study.
This study examined what happened to students prior to tutoring attendance,
centering upon help-seeking behaviors, which lead to information seeking and eventually,
the mapping of a social network for the group of students who received tutoring at a
community college. In looking at students who were tutored, I analyzed structural factors
that influenced tutoring attendance patterns. After defining events and referral persons, I
analyzed patterns that correlated to attending tutoring. These findings answered questions
of how students arrived at tutoring and may allow tutoring center staff to market their
services more adequately to groups of students who may not have otherwise attended.
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1.2

Background of the Problem
Seemingly contrary to the pressure to succeed, the community college includes

the collision of two aspects of higher education which create a remarkable microcosm.
When open access meets limited and decreased fiscal support, practitioners of these
institutions are required to address academic achievement and its co-existent
necessity, academic support, with efficiency and effectiveness in mind. In streamlining
academic services, many institutions focus on tutoring as the principal model of support
for their underprepared, at-risk, and struggling populations. At Kentucky Community and
Technical College System (KCTCS) institutions, most colleges offer tutoring to some or
all of their students as a means of academic support. However, in the profession and
scholarship concerning tutoring, very little has been leveraged about how students
interact with the institution’s faculty and staff to learn about tutoring before arriving at
tutoring.

1.3

Statement of the Problem
Tutoring is a widespread practice in academic support. In the field, researchers

have reported mixed results when connected to outcomes, such as retention or success
initiatives in addressing the needs of the entire student population. Maxwell indicated the
criticisms of tutoring lie in the type of student arriving to participate within the program
(as cited in Topping, 1996). Critics pointed out that students who seek tutoring may be
more motivated or possess help-seeking strategies, which studies posit also strongly
correlate to success and persistence metrics (Hodges, Dochen, & Joy, 2001). Helpseeking behaviors also present to a higher degree within the tutored group than within the
non-tutored comparison group; additionally, these strategies are also connected to higher
2

achievement. Studies have compared a group of untutored students to a similar group of
tutored students and found positive correlations between tutoring and various success
metrics, such as examinations and learning outcomes (Herzog, 2004; Maggio, White,
Molstad, & Kher, 2005; Xu, Hartman, Uribe, & Mencke, 2001). Additionally, students
who attend tutoring, and have been successful due to this intervention, have undoubtedly
engaged in help-seeking and information-seeking behaviors. During these processes,
students utilize formal and informal referral networks to participate in tutoring, and these
behaviors could contribute to their success, but the networks could also influence
increased success.
Tutoring research literature has largely relied upon regression models to suggest
connections between tutoring and success, and amongst practitioners this link is fairly
well-established (Herzog, 2004; Hughes, 2007; Kostecki & Bers, 2008; Maggio, et al.,
2005; Penn-Edwards & Donnison, 2011; Tait, 2004; and Xu, et al., 2001). In tutoring
literature, little to no attention has focused upon the student before his or her arrival
within the program. The problem is that professionals associated with tutoring do not
know very much about the behaviors and network connections, which bring participants
to their programs and how those elements can affect their referral systems.

1.4

Purpose of the Study
This study identified the most prominent institutional nodes, or the institutional

members who passed along tutoring information, and tested for patterns within the
network that might described not only trends in the data, but also described general
patterns of engagement for entire tutoring information networks and sub-groups.

3

1.5

Research Questions
Learning assistance program managers require a comprehensive understanding of

the students their programs serve. One aspect of the students who seek tutoring is the
interaction or series of interactions that led to their utilization of tutoring services. How
did they find tutoring? In what help seeking and/or information-seeking behaviors did
these students engage? Eventually, seeking help and/or information would lead these
students to information about tutoring. This idea led to the question: What are the
probable referral networks for tutoring for students within a community college? I
addressed this question by mapping the connections between the tutoring center and other
campus entities using several data-generating methods. The data from knowledgeable
practitioners and students was used to inform the construction of a social network
analysis survey that was then administered to students who used tutoring. The survey
addressed a subset of questions: Does a tutoring referral network exist? and if so, What
structures, pathways, and characteristics exist within the network that describe the
influential opportunities for the student who seeks tutoring? This study provided
information about students who used tutoring services. By applying models based upon
information-seeking and help-seeking behaviors, as well as describing visual elements of
social network analysis maps of the referral network, I developed a novel and empirical
perspective of how students arrived at tutoring within a community college setting.

1.6

Significance of the Study
I continuously strived to maintain the exploratory and descriptive component of

this study to offer a more robust description of the referral processes, which influenced
students who chose tutoring. In 1997, retention scholar Vincent Tinto asked whether a
4

social network analysis might be useful. If tutoring practitioners understand how their
clientele are referred and which referral networks produced clientele for their centers,
they could develop more holistic outreach approaches and target more underprepared
students in a successful way. In this way, tutoring programs may more effectively reach
students who have lower motivation or less developed help-seeking behaviors. If tutoring
programs can successfully recruit more students who need tutoring, they can provide
earlier academic interventions for students who need assistance. As a result of increased
tutoring impact, the community college may have more successful students and that
increase should positively impact completion metrics.

1.7

Validity and Limitations
1.7.1

Validity

One threat to the validity of the study is in the emergent design of nearly any
research. By encouraging the members of the network to define and describe the network
that was measured, critical ideas for examining student patterns may not have arisen. For
instance, participation in the tutoring center may not have involved any motivationcentered variables like voluntary or mandatory attendance. Additionally, I controlled for
some of these types of variables and attempted to minimize my voice within the data
generation phase.

1.7.2

Limitations

The study had aspects which might be generally applied to other institutions.
Because social network analysis can demonstrate trends within the network and can be
5

used to predict behavior (Sarkar & Moore, 2005), the relationships and dissemination
patterns present within the network may be used in describing how to change or influence
similar networks. While a desire of many practitioners may be for easy answers, the
network in this study described the situation within the institutional culture current to the
time of capturing the data. I knew that studying the network and the analysis changed the
environment, and that the environment and culture surrounding the tutoring center
changed with variable class offerings, shifting curriculum, personnel changes, and a
gamut of other factors. This study presented a snapshot, which was assistive in
uncovering some of what was already believed to be true, but also uncovered entirely
new perspectives. The results can inform practice because the study was defined at the
institutional level, as opposed to a diverse or encompassing group of students and college
personnel. For a generalizable study, the same research would need to be conducted at a
few different institutions of the same type over several cycles. These data might suggest
that tutoring networks are similar, but logically, might also reveal networks at different
institutions that are not similar at all.
The limitation involving informal knowledge dissemination was purposeful. I did
not propose to measure informal methods of knowledge diffusion from the tutoring
program to other referral entities. While as a practitioner I knew that these diffusion
techniques were effective and critical for the passing of knowledge from one area of a
college to another area of the same college, I purposely measured and investigated the
formal structures and pathways that facilitate a student’s arrival to tutoring. While
informal pathways may be anecdotally more effective, they are also more timeconsuming and personnel heavy. A recommendation for future study should center on
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these informal pathways of knowledge diffusion within cohorts of students or types of
students.
Additionally, while I understood that creating a network for the student body and
how it interacted with the tutoring referral network was seductive, the whole population
of students was beyond the scope of the research questions and focus. I learned more
about the targeted group of students—participants in tutoring, not an entire student body.
Consequently, I was limited in that I did not know what the entire group’s network and
interaction with the referral network was, nor was I able to compare the tutored group
with a non-tutored group. I could have compared two groups: those who were in contact
with the referral network and those who did not share a link with the referral network.
While this might have been interesting, the comparison would not have addressed the
focus of describing the students who used tutoring.
A last limitation was that I did not connect the network to outcomes, such as
persistence or course performance. While these connections may have indeed been
interesting, they were again not the focus of this study. Much of the literature posits that
tutoring is effective. The purpose of this study was to describe more completely one
aspect of the students who used tutoring by conceptualizing the processes which
encouraged their participation within tutoring.

1.8

Conclusion
This study offered numerous insights into trends for the social network at the

institutional level for students who received tutoring. Though limitations such as targeted
group of students, type of person making referrals, no inclusion of completion metrics,
7

and general applicability of findings were visible and openly stated, the findings in the
end were valuable from the perspective of a tutoring practitioner and provided some
insights to institutional culture that could aid leadership and cultural planners in making
purposeful change in the areas of academic interventions. By taking a novel approach to
studying this network, the study has more robustly filled in the dots and lines of the social
network analysis graphs. In the analysis of the study’s two focal research questions, I
have provided more information about the way students interact with institutional
personnel in order to find their way to tutoring.

8

CHAPTER 2. REVIEW OF LITERATURE

2.1

Introduction
To describe the process and circumstances which brought students to tutoring, I

offer a brief illustration of the context and the predicament of the community college. In
this illustration, the I assert that most community college students require academic
assistance in order to progress from course to course and eventually to graduation.
Tutoring, a widespread intervention, has been identified as an assistive support that can
help in closing learning and academic gaps in skills and knowledge. However, because
students will need to know to seek help or at least receive help when it is offered, helpseeking behaviors will be important in identifying how students get to the information
provided by the institution about tutoring and how they receive it. This information
process will require students to engage in information-seeking behaviors. Eventually,
their information-seeking behaviors will lead to their engagement in an information
network, which, for the purposes of this study, focused upon referring students to
tutoring.

2.2

Search Description
This study focuses on two aspects of the information network related to a tutoring

program: whether a network was present in the data collected and describing the network
and its parts. To discover the network for a tutoring program, some knowledge of tutoring
and networks was required. I consulted the tutoring and help-seeking fields of literature
for general purposes for investigating the information network. In addition, I

9

conceptualized the network through the student experience with an information-seeking
behavior framework, adapting a model apply to the network visualization. The network
conceptualization also included the institutional component, and academic capital was the
influential theory engaged to produce a separate model that was also applied to the whole
network visualization. Finally, in order to more fully describe the parts of the network, I
utilized the standard programs of UCINET and NetDraw. Moreover, the review included
a survey of applicable terminology that is useful in describing networks and their aspects.

2.3

Conceptual Framework
2.3.1

Information Seeking

The type of help that students seek when they struggle academically (both
anticipated and actual) comes in the form of information. Students who require academic
supports need to know about the services and supports available to them. This knowledge
is sought through information-seeking behaviors. According to Weiler (2005),
information-seeking behaviors are still largely a mystery. Early theoreticians likely
struggled to conceptualize the process and behaviors associated with information seeking
because learning theory, motivation factors, behavioral considerations, intellectual
development, and personality types can all be linked to how people seek information
(Reneker, 1993). To complicate the matter further, Lu et al. (2007) found even more
factors (self-efficacy, media dependency, and attitude) influenced information seeking.
This cavalcade of influential factors was so complex that Franklyn-Stokes, Harriman,
Giles, and Coupland (1988) labeled the process as “schema-consistent” to the individual.

10

The complexity of the process led Kulthau to label the process as developmental when
she focused on the cognitive development of the user (as cited in Weiler, 2005).
The explanation of how users seek information involves many overlapping
characteristics in some models, but others offer seemingly contradictory findings. Meyers
and Knox (2001) cited research which concluded that information seeking was active and
had the purpose and effect of increasing task mastery. Boon et al. concluded, “Research
on information behavior relates to the totality of human behavior in relation to sources
and channels of information, including both active and passive information seeking
behavior and information use” (as cited in Timmers & Glass, 2010, p. 15). Ikoja-Odongo
and Mostert (2006) described the process as active as well. More specifically, they cited
the process of information-seeking as actively seeking to change the user’s state of
knowledge through problem-solving practices. Of the most prominent frameworks, only
Krikelas (1983) and Wilson (1996) account for accidental and passive forms of
knowledge acquisition. Krikelas (1983) reported that information seeking with
unconscious information needs rarely materialized into successful information gathering.
However, Wilson (1996) accounted for possibilities within the information-seeking
process, which were inattentive, but still yielded results to the entire process.
In information-seeking behaviors, several commonalities arise even within
seemingly disparate study results. In several studies, users cited humans as preferred
sources of information (Meyers & Knox, 2001; Weiler 2004; Dee & Stanley, 2005;
O’Conner & Lundstrom, 2011). However, users were also found to consult the internet or
digital sources initially (Weiler, 2005; Liao, Finn, & Lu, 2007; Meyers & Knox, 2001;
O’Connor & Lundstrom, 2011). The preference for informal sources (Weiler, 2005; Dee
11

& Stanley, 2005; Meyers & Knox, 2011) trumped the need for trustworthy and accurate
sources (Meyers & Knox, 2011; Weiler, 2005). Weiler (2005) concluded that students
placed convenience over quality, and posited that the use of critical thinking skills was
avoided or devalued by the user. Dee and Stanley (2005) reported that nursing students
did not utilize some resources because they were not convenient to their location. Users
from the Dee and Stanley study reported that they trusted “real people” and print sources;
moreover, Liao et al. (2007) found that graduate students started their search online. The
driving factor for many information-seeking behaviors might have been more aptly
labeled opportunistic rather than convenient. Meyers and Knox (2001) described the user
searching based on valuing information from friends, but with friend circles being of
limited knowledge value, internet and database searches were required to garner the
necessary information; therefore, students attempted to filter the information as they
would with a friend or acquaintance—locationally convenient (online), short (articles
instead of books), and familiar (the same databases). Furthermore, students tended to
avoid formal or expert sources, such as librarians.
Miller and Jablin (1991) encapsulated information-seeking with a focus on five
strategies. These strategies explain the behaviors in which users engage while actively
seeking information. They classified the strategies into two groups: direct and
monitoring. Only overt information seeking made up the direct group. In this overt
strategy, a member of the organization sought out and queried for information. This
strategy is the only one that required direct contact between the user and a member of the
organization. In contrast, monitoring strategies included indirect, third-party, testing, and
observing. Indirect information seeking allowed the user to acquire information without
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requesting it. Third-party information seeking, however, positioned the user to utilize an
outsider to get information about the organization. Testing refers to users’ attempts to get
information by deviating from norms in order to be noticed and offered information. By
observing, the user simply recognized patterns, explicit behaviors, and standards of
culture in order to gather information about the organization. Using the framework of
Miller and Jablin’s (1991) strategies, Myers and Knox (2001) found that 1) overt seeking
was most common; 2) each strategy had a social cost; 3) information need was paired
with strategy; and 4) information deprivation and information seeking are related. While
this model is comprehensive, it failed to account for accidental and passive information
seeking, which Krikelas (1983) and Wilson (1996) addressed with their models.
Krikelas (1983) detailed the first model of information seeking for the general
population. Krikelas’s model described the information-seeking process as a sequential
process in which the information seeker engaged in a set of behaviors. These behaviors
were perceiving need, searching, finding information, and using information. The process
was evaluated through the user being satisfied or dissatisfied with the knowledge
acquired. In the case of unsatisfactory knowledge acquisition, the sequential process was
cycled through again until satisfaction was achieved. Further, he detailed a focus on
unconscious information needs and explained that rarely do unconscious information
needs actualize in a search for that information. Krikelas (1983) also identified
information giving as an act within the information-seeking behavior model, which could
be a response to an information request or could assist the user in identifying unconscious
information needs. Once information is received, the model hypothesized that the user
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would either classify the need as deferred or immediate. This observation allows for a
model that suggests information needs can be passive and delayed.
Wilson (1996) critically reviewed several fields, such as communications,
psychology, sociology, innovation, and consumerism, in order to formulate a generalized
model of information-seeking behavior. The model detailed information need with a
review of relevant literature from health information, intervening variables with a review
of personality- and consumer-related literature, acquisition behavior from several fields,
and process and use with reference to learning theory. After Wilson (1996) completed his
review of pertinent literature, he revised his 1994 model (which was a revision of his
1981 model to include Ellis’s 1989 model). The new model offered a conceptual
framework, which included the ability to expand and focus on aspects of informationseeking behavior. The model (recreated in Figure 2.1) described the process cyclically
and accounted for many more factors than previously presented and was grounded in
theory and through studies conducted in other fields vested in information seeking.
Wilson’s (1996) model presented the information seeking cycle as:
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Figure 2.1. Recreated general model of information behavior (Wilson, 1996).
Information seeking is a well-formed framework to view what occurs during the
process of referring a student to tutoring. In the beginning, the student will identify a
need, such as “I need to pass this course, but I might lack the ability to do so on my
own.” As students participate in the processes related to college admissions, enrollment,
and course maintenance, they engage in a cycle of seeking information. Students will
encounter the information in common touch points, but the way the information is
accessed can be described with Wilson’s (1996) model. Krikelas’s (1983) findings are
important as well. The student may not realize the information need (how to master the
course content) at the time the information about tutoring is encountered, and, as a result,
the student will not actively incorporate that information within his or her academic
behaviors, and will rarely, as Krikelas (1983) reported, end the cycle by using the
information about tutoring.
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However, for students with a current crisis within their academic coursework who
are passively or actively seeking information, Wilson’s (1996) model describes the
process as one where students seek knowledge to help themselves. As they engage in the
process described by the model, they activate sources of information which are familiar
and/or convenient. In forming the initial survey, I have relied on my professional
experience to identify areas and entities related to the college experience, which are
commonly accessed by students who receive tutoring.
2.3.2

Social Networks

Network theory has provided researchers with information about individuals
within a network and networks since one of its earliest forms— Jacob Moreno’s
sociometry. Network theory has the requisite versatility to address inquiry both at the
student level, a data point known as a node, through an ego network analysis, and it can
also address systemic issues that affect the whole network, through whole network
analysis (Borgatti & Ofem, 2012). For these reasons, network theory serves as an
appropriate theoretical framework and as an effective method of analysis for examining
the pre-tutoring process for students who end up in a tutoring center.
Information diffusion networks are prevalent within social network analysis
literature. For example, Mould and Joel (2010) executed a study to explore how many of
the marketing agencies on the international stage were able to identify “buzz” almost
simultaneously. I used social network analysis to chart the diffusion of knowledge to a
point of origin. Executives from nearly every agency in the know about the “buzz”
participated on a marketing board in London. This study demonstrated that social
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network analysis can be useful in illustrating the spread of knowledge throughout a
network. In this way, social network analysis is an apt tool to describe how students get
to tutoring by engaging the referral network.
To frame the process of students lacking appropriate academic skill sets and
knowledge, realizing their deficiencies enough to seek help, requesting or receiving
information, and utilizing the assistive support, a social network is an apt and
demonstrative model. Rusinowska, Berhammer, Deswart, and Grabisch (2011) and
Borgatti and Halgin (2011) described a network as a system of nodes, which are usually
persons but can be other entities as well, such as organizational units. The nodes are
connected to one another through ties, or some sort of relationship. Borgatti and Halgin
(2011) listed two types of ties between nodes: state and event. State ties are so labeled
because of the state of the continued relationship between the two nodes, such as kinship
or employment relations. Event ties, on the other hand, are generally cumulated events,
such as an email or scholarly citation.
Borgatti and Ofem (2010) and Borgatti and Halgin (2011) explained that these
nodes and ties will produce a network. This network can be further analyzed with
elements of social network analysis theory. Figure 2.2 provides an example of what a
network showing flow, or contagion (Borgatti & Halgin, 2011) regarding what seeking
information about tutoring might look like.
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Figure 2.2. Anticipated network, where the tutoring program represents an origin point
within a diffusion model network.
Wasserman and Faust (1994) defined centrality as an actor who has a high
involvement within the network. Forms of centrality are frequently utilized in
information dissemination network analyses discussions. A network’s betweenness
centrality labels a node that occupies a between position and connects to many other pairs
(Wasserman & Faust, 1994). Freeman (1979) explored the idea that the number of ties a
node possessed would suggest a relative strength of centrality, and labeled the term
degree centrality, named for the measure which is number of ties, or degrees, for each
node. In a diffusion network, a closeness centrality may provide insights into the
functionality of the information network. Degree centrality, according to Borgatti and
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Ofem (2010), is a measure of how many relationships the node will use when connecting,
indirectly, to all other nodes in the network.
Burt’s 1992 theory of structural holes posited that within a network, groups may
emerge. Actors might have access to multiple groups (Borgatti & Halgin, 2011). These
positions within the network could have afforded the nodes the ability to act as a broker
of information between two groups which are not integrated thoroughly. Connecting two
groups through a broker node may provide for diffusion of knowledge (Borgatti &
Halgin, 2011). In exploring a diffusion network, this aspect of social network, along with
centrality, can describe the way the knowledge moved from an original node to the
outlying nodes.
In social network analysis, nodes that receive information to be disseminated can
be termed brokers. The process of brokerage within social network analysis results when
information is passed from one node to the next. This node then has the decision whether
it will pass the information on in a filtration type manner. The broker has knowledge and
opportunity, and social network analysis measures whether the broker passes that
information on. In cases where the broker node does not pass the information on, a
structural hole arises. Each structural hole represents an informed entity who failed to
relay referral information. These aspects of social network analysis theory offered
conceptualization elements for this study; however, unexpected gaps in information
prohibited many of the analyses that I considered.
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2.4

Review of Research
2.4.1

Community College and the Academic Gap

College completion, individual prosperity, and community prosperity have been
linked (Economic Modeling Specialists International, 2014). In order for the community
college to assist students in doing more than being dissuaded from their aspirations and
becoming college dropouts, the institution must prioritize student success and move
forward on the metrics of course success, student persistence from term to term and year
to year, and college completion. Moreover, community colleges that are successful in
supporting progress to degree have the ability to transfer more of their graduates to a
baccalaureate-granting institution, and, as a result, increase the prosperity of their
graduates exponentially.
But the task of increasing success (a requisite component of transfer and later
baccalaureate completion) at the community college is Herculean. In 2013, 74% of
students taking the ACT test did not assess as college ready in at least one area, and 64%
of students taking the ACT assessment were not ready for college math (ACT, 2014).
Anthony S. Bryk, Carnegie Foundation for the Advancement of Teaching President, has
often stated, “Developmental mathematics courses represent the graveyard of dreams and
aspirations” (as cited in Mersath, 2010, p. 32). Success requires, at least, facilitating
course learning and completion and assisting students in persisting to a degree or
appropriate transfer exit point.
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2.4.2

Tutoring

Tutoring centers in community colleges are a staple of academic support
(Arendale, 2010). As a widespread response to academic need, tutoring is largely
considered successful (Arendale, 2010; Cohen, Kulik, & Kulik, 1982; Topping, 1996;
and Xuet al., 2001). An aspect of this success arises from tutoring’s positive correlation
to the learning process itself (Arco-Tirado, 2011; Cohen, et al., 1982; Hendriksen, Yang,
Love, & Hall, 2005; Topping, 1996). Further, by increasing the learning skills of its
participants, tutoring serves as a contributor to retention efforts. Maggio, et al. (2005) and
Herzog (2004) performed logic regression retention studies and included tutoring or
programs which included tutoring as a positive correlation to retention. Socioeconomic
factors were found to be more strongly correlated to success than were tutoring
interventions in Herzog’s study and high school preparation was more strongly correlated
to success in both Maggio, et al.’s and Herzog’s studies. In the end, institutions cannot
change a student’s socioeconomic class, and in many cases restructuring high school
curriculum is beyond the scope of the community college. Thus, the community college
does and should continue to offer tutoring to support the student and increase his or her
probability of success.
Understandably, critics such as Barbara Maxwell (as cited in Topping, 1991) have
pointed out that tutoring may be successful because it attracts a more capable group of
students, or the success of students who receive tutoring may be correlated to their higher
motivation levels. Another theory posits that students who seek out academic support
have more positive perspectives about help seeking, and that this could lead to higher
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success rates (Hodges, Dochen, & Joy, 2001). Help-seeking perspective and its effect
upon successful measures will be discussed in the following section. Despite these
critical viewpoints, tutoring has been demonstrated as a successful retention measure and
academic intervention (Arendale, 2010; Cohen et al., 1982; Topping, 1996; and Xu et al.,
2001). Moreover, Cohen et al., (1982) conducted a survey of the literature on the impact
of tutoring upon academic performance and attitude. The work utilized 65 studies to draw
conclusions about the impact of tutoring upon students who were tutored as well as the
students who were acting as tutors. The findings weren’t surprising. Tutoring affected
more areas of learning for the students tutored by improving their attitude toward
achieving academic goals—academic self-efficacy—and their GPA.
Tutoring is effective when it is utilized. However, only a few studies have
examined the students and their situation as they arrive at tutoring. In 2011, Arco-Tirado
studied a peer-tutoring program’s effects upon timely measures of preventing academic
failure and dropouts among first-year students. This type of study added to the idea that
the process of bringing a student to tutoring matters. The study focused on offering
tutoring to students within their first year, and statistically the students tutored performed
better than those who received no tutoring. This study suggested that timing may be
imperative to the effectiveness of the tutoring intervention. Additionally, as with
Donnison and Penn-Edwards’s (2011) retention study, Arco-Tirado’s (2011) study
opened another avenue of approaching the effectiveness of tutoring in that timing and
referral point matter; referrals from within the learning community, which tied tutoring
directly to courses in a collaborative program, tended to yield more success. Students
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were more receptive, according to Arco-Tirado’s findings, of the tutoring intervention
during transitional phases of their learning efforts.
Situating tutoring as an effective intervention for improved student learning
allowed me to view tutoring in a continuum where students learn more effectively and, as
a result, are more successful in coursework. Improved performance leads to greater
success in course completion, which contributes to the likelihood that the student will
persist to graduation Positively affecting the institution’s retention metrics of GPA,
course success, and graduation. Among what influences students to participate in
tutoring, the effect of the system of referrals upon the student’s decision to participate is
unknown. The engagement within this institutional network represents both a largely
unstudied area and one aspect of the student experience that the institution can explore
and adapt to more effectively direct students to its tutoring program(s). Understanding
ways to communicate with students effectively may be even more important to the
community college with its limited opportunity for student engagement.
2.4.3

Help-Seeking

Students in community colleges undoubtedly require supports and interventions,
which are academic in nature. For that reason, recognizing the behaviors in which
students engage when they seek help is necessary to the functioning of collegiate support
programs. Pajares, Cheong, and Oberman (2004) and Karabenick (2004) pointed out that
little research had been conducted regarding college students and their help-seeking
behaviors. Furthermore, Pajares et al. (2004) posited that prior to the 1980s seeking help
within an educational setting was viewed as a negative, dependent behavior. Pajares et al.
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(2004), in an analysis of help-seeking scales, discovered that this perception, however,
was detrimental to student success. Ultimately, the study found that both the perception
of help seeking as beneficial and seeking instrumental help, which is seeking just enough
assistance to complete the task, were positively correlated with successful outcomes.
Conversely, executive help seeking, which is requesting that the task be completed, and
avoidance of seeking assistance were negatively correlated with successful outcomes.
Therefore, a student’s perception of seeking help and the type of help he or she seeks are
correlated to the outcomes.
Though the literature concerning college students and help seeking is limited, Hsu
(2005) added that even well-resourced students in student-teacher programs required and
sought support. Hsu’s 2005 study contributed to a larger understanding of what occurs
with students as they seek help in that many of the popular and institutional supports
were not as widely utilized as expected. In fact, students were much more reliant on peers
as both referrals for help sources and actual support than they were institutional means of
academic support. The importance, then, of peers within a study involving help seeking
cannot be overstated. Peers must be considered both as referral systems and sources of
assistance, though this relationship must be tested for each group of students.
Student reliance on peers is not surprising. Karabenick (2004) referred to the
process of seeking help as inherently social and claimed that the social features of the
learning environment were highly relevant. For instance, Knapp and Karabenick (1988)
found that students within lecture courses perceived that less help from the faculty was
available, and they were more likely to seek out alternatives. This trend’s connection to
Hsu’s (2004) student-teachers who sought peer support suggests that students may be
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much more likely to seek assistance from peers and seek referrals for assistance from
peers. Student perception in the Karabenick (2004) study was that faculty members were
not available or as available for assistance. The Hsu (2004) study suggested that students
prefer assistance from their peers or at least trust peer-validated support more frequently.
A study involving peer help-seeking should investigate the connection between student
perception of faculty availability and student preference for peer-to-peer interaction.
2.4.4

Academic Capital

Information networks exist within institutions and provide the basic information
required for the participants to successfully interact with and navigate through the
institution. In the case of education, the basic information which gets passed through this
network has been termed academic capital. Academic capital is the social exchange
between social actors which leads to the collection of knowledge helpful in navigating
educational or career-related structures (St. John, Hu, & Fisher, 2011).
Academic capital then becomes the necessary educational component of the social
network (Borgatti & Ofem, 2010) with which the student comes into contact when
connecting with the institution of higher education. The institutional nodes in that social
network play a part in the dissemination of the knowledge that the student acquires about
tutoring. That knowledge being passed through the network is representative of academic
capital.
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CHAPTER 3. METHODOLOGY

3.1

Introduction
I selected the use of both qualitative and quantitative methods to leverage the

strengths of each in generating data that completed a full and robust description of the
referral network. By using the qualitative methods of document analysis and focus
groups, I had the opportunity to reflect the opinions and perspectives of professionals
within the program, educators outside of the program, and students who had used the
program. This insider-informed process led to a representative survey, and particularly
honed the relevant institutional referral areas. The quantitative method, social network
analysis, offered a method to examine the institution which had not been conducted
before. This method’s poignancy in this study was that it allowed me to apply multiple
models and frameworks to generate analyses and interpretations.

3.2

Research Design
This study used a sequential, mixed methods design in two phases (see Figure

3.1): qualitative analysis of program documentation and focus groups with practitioners
and knowledgeable students followed by a social network analysis survey design. First, I
analyzed program documents to determine the various referral points for tutoring,
attempting to trace the dissemination of information from the tutoring program to other
campus or institutional entities. This analysis informed the design of a series of focus
groups with both staff and students to further develop a sense of where and when, as well
as from whom and what, students might have acquired information about tutoring. I used
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the results of the qualitative data generation and analysis to develop a social network
analysis survey, which was administered to students who had recently used tutoring. I
then processed the survey data in UCINET 6 analytical software and NetDraw Software
for network visualization, and further extrapolated the data and analyzed using several
aspects of social network analysis, such as centrality, but was not able to utilize concepts
such as structural holes, brokerage, and diffusion. The study was unable to track
information from the tutoring program to referral agents, so these types of analyses were
unavailable.
I visually analyzed the multiple graphical representations, or maps, produced by
UCINET 6 (Borgatti. et al. 2002) comparing the maps to each other and the whole
network visualization. The visual inspection of these visualizations included searching
for density of lines and this density was tied to the social network analysis concept of
centrality. The more connected a node, the denser the cluster of lines connected to that
node. By comparing the maps to each other and the whole network map, I was able to
ascertain the most prominent nodes and clusters of nodes relatively easily and quickly.
Additionally, using this visual comparison method, I was able to categorize shifts in the
concentrations of the maps and notes that as directional movement in my findings. This
directional movement, however, only referred to shift in visual focus and allowed me to
quickly categorize clusters’ and nodes’ relative densities. This simple process
(identifying emphasized nodes) was the focal point of my exploration of the network subgroups produced by the data collected.
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Figure 3.1. Overview of the study’s research mixed methods, sequential design.
3.3

Research Questions and Purpose
Managing a tutoring program requires comprehensive knowledge. This task is

enormous for many practitioners. One behavior neglected thus far has been that of how
the student contacts the institution and how that leads to the utilization of tutoring
services. Thus, I framed a description of: What are the probable referral networks for
tutoring for students within a community college? This question can be addressed within
a research setting by developing connections between the tutoring center and other
campus entities using several data-generating methods. The data generated should inform
a part of the referral network which is completed by a survey that addresses a subset of
questions: Does a tutoring referral network exist? and if so, What structures, pathways,
and characteristics exist within the network which describe the influential opportunities
for the student who seeks tutoring?
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3.4

Research Setting
Studied Community and Technical College (SCTC) was chosen for this research

because it represented a smaller, rural community college setting, which may have
provided applicability for other rural community colleges. SCTC had Full-Time
Equivalent Enrollment between 2,000 and 3,000 students (Council on Postsecondary
Education). Adequate and dedicated resources were also important in the referral
network aspect of the study, and SCTC has an organized tutoring center with a staff of
two full-time professionals and five part-time tutoring staff. Because I targeted formal
pathways of knowledge transmission, a coordinator and supporting staff were important
elements of the program to be studied. I was interested in formal pathways of knowledge
distribution from the tutoring center to other campus agencies, as the transmission of that
formal dissemination allowed for a concrete starting point for studying the network.
Therefore, SCTC served as representative institution with a formally coordinated tutoring
program.
During the study, SCTC’s tutoring services were located within the Teaching and
Learning Center (TLC). In addition to tutoring, the TLC offered services such as
proctored exams, COMPASS remediation, and program-specific workshops. The TLC
served students within SCTC’s library space. In addition to student assistants, two fulltime staff members provided these academic enrichment services to the student body.
The program’s website promoted assistance for general education academic assistance
and program-specific assistance for programs like Radiography and Nursing.
Additionally, the program offered one-on-one tutorials in study skills, such as time
management, and used assistive software, such as SkillsTutor.
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3.5

Data Generation: Phase One
In the first phase of data generation, I conducted an analysis of program

documentation and a series of focus group interviews with staff and faculty members
who have likely referred students who received tutoring. Additionally, I and my
colleague conducted focus group interviews with students who had received tutoring. As
a result of these document analyses and group interview data analyses, the study
produced a set of probable referral points that students may have used to learn about and
access tutoring.
3.5.1

Document Analysis

I used internet search tools and perused the SCTC webpage for publicly available
reports and statements about the TLC when surveying documents related to tutoring on
the SCTC campus. Additionally, he requested documents from Institutional Effectiveness
and Research and the TLC to track marketing and inter-departmental collaborations;
however, these types of documents (with references to information dissemination like
marketing) did not exist. I kept all documents digitally but analyzed them as printed
documents and recorded findings in spreadsheets for organizational purposes.
In this data generation phase, I was seeking connections among the tutoring center
and other departments and/or entities on campus or off campus. The goal was to formally
connect the tutoring center with points of referral. This document analysis assisted in
populating the nodes, or people, groups, or units, of referral points to the tutoring center. I
attempted to trace formal and institutional levels of knowledge dissemination in an effort
to follow what tutoring center information was leaving the tutoring center and was at
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least believed to connect to the other aspects of referring students to tutoring from the
point of view of practitioners and knowledgeable students. Because I was unable to
systematically track information leaving the tutoring program and moving toward other
institutional departments, I could not address some aspects of the research questions.
Because I utilized document analysis to counter presuppositions about the
network, I applied an inductive approach in analyzing the data collected, categorizing it
for themes. Additionally, he used a deeper level of analysis than explicit level
interpretation. Document analysis here required summarization and classification. I
started with program documents, such as assessments, and allowed those documents to
direct the analysis toward other institutional documents.
Each piece of data produced helpful insights into the institutional network. Since
these connections were related to the flow of knowledge about tutoring from the tutoring
program to students, I was able to intelligently select—as Boragatti and Halgin (2011)
explain researchers should—the network that should have been present according to
documentation that was readily available at the institution, and should be available at
most educational institutions. Upon discovering that these dissemination documents and
tracking did not exist, I was, admittedly, too optimistic and naïve. My program does not
track this dissemination effort formally, and in my experience with other tutoring
professionals and programs, I have never encountered this type of documentation.
Opportunistically, however, by searching in institutional locations where I expected to
encounter the explicit and formal network of information dissemination, I orientated the
study and represented college departments as units as opposed to clusters of individuals.
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By considering departments as opposed to individuals, my analysis probed insightful
information at the program level for interdepartmental policy.
3.5.2

Focus Groups

In order to explore the ties between student nodes and institutional nodes that
were acting as referral points, I utilized the focus group method so participants had the
opportunity to define and describe the institutional side of the tutoring referral network
they perceived within their own institution. I targeted participants who may have either
participated in the referral network for tutoring or had basic knowledge of the network.
The process of selecting these individuals was initially based upon my observational
knowledge of tutoring centers but was further refined by document analysis. By
analyzing program and institutional documents, such as webpages and advertising, I
framed the interviews within relevant thematic areas of exploration for both the student
perspective of their experience and the institutional representatives’ perspectives of that
engagement. The tentative themes consisted of first experiences, climate of success,
introduction to tutoring, experience in tutoring, and views of tutoring. The members of
the first focus group were comprised of tutoring coordinators, faculty members from
multiple areas, and student affairs; whereas, the second focus group was made up of four
student-workers who had received tutoring. I asked questions that assisted me in
identifying the network as perceived by the insiders within the institutional culture (see
Appendix C).
The focus group was an effective form of group interviewing, whereby, I
identified groups of individuals to be represented within the group. With a focus group, I
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developed more probing questions, usually for clarity for and expansion of participant
responses. Cross-participant conversation was where I expected most of the data to be
generated; however most came from direct responses to interview questions. I used the
focus group data to inform and validate items for the social network analysis survey in
the next phase of data generation. While I expected contradictions in the data, I found
mostly overlap in the participant responses within groups, between groups, and even with
the document analysis (Creswell, 1998). Additionally, I separated the focus groups based
upon their student versus non-student status. A central part of the focus group interview’s
effectiveness was that there must be a group (Krueger & Casey, 2000). A group of
college personnel shared enough vernacular and collaborative ability to have genuine
discourse in a non-threatening, open, and meaningful way. However, I believed that
students would only feel comfortable in the absence of those authority figures. That
comfort may have been critical for the open conversation that was central to the
effectiveness of the study.
To fully extrapolate the insiders’ opinions and perspectives about the referral
network, I asked the participants to respond during two phases of an interview. The first
phase of the interview asked participants to discuss themes related to tutoring, such as the
student’s first experience with SCTC, the culture of success at SCTC, first contact with
tutoring information, and first experience in tutoring. During the second phase of the
interview, I distributed a copy of the survey and encouraged the participants to critique
the survey’s format and other characteristics. The facilitation included intense focus on
the content: Are there persons or departments included in the survey who should not be
measured in the survey? Are there persons or departments missing which are prominent
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within the tutor referral system? Are the details included in the survey misguided or
impractical?
I formed a research team with a colleague familiar with the KCTCS system.
David Heflin, former Vice President of Academic Affairs at West Kentucky Community
and Technical College, was the lead interviewer and I was the support interviewer. I
assumed primary responsibilities for recording and documenting the meeting within the
notes. While interviewing the focus group, I purposely distanced myself from the
responses by assuming the role of research assistant. I relied on the lead interviewer to
pose the questions and probed for more information within the responses. This strategy
assisted me in seeking information instead of succumbing to the thought process of
rectifying information with my experiences when it was not in the best interest of an
explorative study.
During the question phase of the interview, both members of the research team
kept notes regarding the responses of the. Additionally, they recorded the interview in the
event that more than initial analysis of the data was required. During the second phase of
the interview, the research team encouraged participants to make comments orally about
the draft survey and to make corrections to the survey draft’s paper form. The research
team noted these comments, recorded the conversation, and collected paper copies to
fully revise the draft survey into the final survey.

3.6

Data Generation: Phase Two (Social Network Analysis Survey)
In phase two of the data generation process, researcher completed, administered,

and collected the results for the social network analysis survey developed during phase
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one. The survey explored the question, Does a network exist within the referral process
for tutoring services? When the findings were suggestive that a network existed, the
analysis of the survey results was unable to address questions like, Do brokers for
tutoring information exist within the network? And Are there structural holes which
suggest unanticipated knowledge gaps within the network? However, I utilized the data
in addressing questions like, Is knowledge about tutoring diffused from the tutoring
program, institutional entities, or other sources more frequently? And, Do aspects of the
network’s visual model represent trends or pathways that are critical to understanding
how students receive information about tutoring services?
Network theory magnifies the process by which a student wanders through the
educational institution. A network analysis of this nature addressed the embedded
information network of the college. Additionally, this analysis described how the existing
network was facilitating the flow of students into tutorial assistance. This type of network
analysis is known as a theory of networks and specifically looks at the structure of the
network and the connections made to the individual nodes in an attempt to explain why
networks function as they do in relation to the structure they possess (Borgatti & Ofem,
2010). For this reason, a visual analysis of the network was invaluable in further drilling
to useful data.
3.6.1

Survey

I disseminated the survey to an all-student group who recently used tutoring at
SCTC to get a response from enough students for a statistically significant sample to
accurately construct a network. Because Borgatti and Halgin (2011) state that the most
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appropriate sample size of a network is approximately 75% of the targeted population, I
requested that the tutoring program incorporate the survey into the first time in-take
paperwork for their clients.
The final version of the survey is included in Appendix D. I collected information
in the survey pertaining to academic factors, performance, and self-efficacy. These
survey items pertaining to success and motivational factors were validated by the review
of literature, the document analysis phase of data generation, and the interview phase of
data generation. Additionally, I hypothesized what nodes might exist in the referral
network and asked survey respondents to identify which were responsible for passing
along information about tutoring. Extensions of this identification process involved
respondents noting their satisfaction with amount and accuracy of information given as
well as how many times information was passed and when the information was passed.

3.7

Method of Analysis Phase One
In the data analysis stage, I approached each data set as novel and removed my

expectations concerning the network and its components. The initial qualitative study
involved a triangulation of data to fully inform the survey for the quantitative piece. In
the document analysis phase, I analyzed the data based upon an inductive approach and
coded the data for what was within the documents, using these themes to inform the
survey items. In the second part of the qualitative phase of the study, I analyzed the
information by categorizing and coding the responses in a similar fashion to the
document analysis.
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Specifically, I sought the set of institutional departments/entities that I labeled,
but could not verify, as brokers for the second phase of analysis. These institutional and
non-institutional units rationally acted as referral points for students. With a better
understanding of, Who has knowledge about the tutoring process?, I refined and added to
the question concerning who should have knowledge about tutoring services, and
expanded this question to, How do these entities deliver that knowledge? In what context
is the information presented? What are the goals of presenting the information? Which
students are referred to tutoring? And, Is there follow through with students who are
referred to tutoring?
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Table 3.1: Revision process for survey items from initial to final.
Professional
Document Analysis
Focus Groups
Knowledge

Teaching and
Learning Center
Teaching and
Learning Center
Teaching and
Learning Center
Teaching and
Learning Center
Financial Aid
Assessment
Records
Admissions
Advising
Recruitment
-

Teaching and Learning
Center (Supervisor)
Teaching and Learning
Center (Tutor)
Teaching and Learning
Center (Program)
Teaching and Learning
Center (Staff)
Financial Aid
Assessment
Records
Admissions
Advising
Recruitment
-

Recruitment

Recruitment

Student Activities or
Student Groups
New Student
Orientation
Faculty Members
Friend
Family
Another Student
Former Student
-

Student Activities or
Student Groups
New Student
Orientation
Faculty
Friend
Family
Another Student
Former Student
-

A. Teaching and Learning
Center (Email)
B. Teaching and Learning
Center (Class Presentation)
C. Teaching and Learning
Center (Schedule)
D. Teaching and Learning
Center (Staff)
E. Financial Aid
F. Placement and Testing
G. Records
H. Start Center (Entry)
I. Admissions (Start Center)
J. Advising (Start Center)
K. Recruitment (Start Center)
L. Counseling (Entry)
M. Recruitment (Counseling
Center)
N. Student Activities or Student
Groups (Counseling Center)
O. Student Orientation
(Counseling Center)
P. Faculty
Q. Friend
R. Family
S. Another Student
T. Former Student
U. Other (Specify)

Therefore, the survey was developed in three parts, based on the likely referral
departments/entities (summarized in Table 3.1). In part one, I used my own knowledge
and experience as well as those of a colleague who worked at SCTC to draft a potential
survey. In part two, I began with the tutoring program website and collected data from
each webpage linked or associated with that page. Additionally, I requested all
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documents from the program supervisors, which included 47 data points. I cataloged the
data collected from these documents with a simple document analysis tool, included in
Appendix A, which was modified for this study.
After collecting data from the 47 documents associated with the tutoring program
(see Appendix B), I then summarized the results, shown in Table 3.2, for number of
mentions for possible referral departments/entities. I further reduced the referenced
personnel in the tutoring program (TLC) by considering Coordinator, Director,
Instructional Specialist, and Supervisor to represent the same two or three individuals. I
then conceived of the tutoring program as comprised of at least four types of persons. The
first category was Supervisor, who administrates, tutors, and leads the program; the
second was Tutor, who only exhibits the peer tutor role; the third was Staff, comprised of
both Supervisors and Tutors; and finally, the Program, which was a representation of the
non-personnel aspects of the tutoring program or referred to the entire group of
individuals working in the tutoring program in a similar way to the Staff designation.
From this distinction, I surmised that the student-facing information network for tutoring
included several aspects of the tutoring program. Though the coded terms, Supervisor,
Tutor, Staff, and Program, were descriptive, I was certain that these designations were
not representative of the student experience because much of the information I leveraged
to narrow these designations was internal to tutoring program personnel.
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Table 3.2: Number of mentions recorded in document analysis

Total Reference Counts
TLC
Coordinator
Director
Instructional Specialist
Program
Staff
Supervisor
Tutor
College
Faculty
Staff
Student Worker
Other Programs
Academic Subjects
Bookstore
Cyber Center
Email
Federal Workstudy
Information Desk
Records
SkillsTutor
StartCenter
Marketing
Faculty referral to tutoring

2
3
5
106
2
11
77
7
2
1
5
3
8
1
2
2
3
9
4
1

From the College references section of Table 3.2, I confirmed the presence of
faculty involvement in the information network for tutoring, and this inclusion was also
supported by the mentioning of a formal faculty referral process for tutoring in the
Marketing section of Table 3.2. However, the Staff and Student Worker distinctions were
vague, and categorized in the same way as the elements of the tutoring program. I
considered that I would need to explore how the student referral emerged while
conducting the group interviews, and I believed that students would more readily identify
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a staff member’s area of employment as opposed to the staff distinction, which may also
have been confused with faculty members.
Regarding to the Other Programs section of Table 3.2, I continued consolidation
and interpretation into the specifications assumed in the study. I considered Academic
Subjects to be an extension or association with the already identified referrer labeled
Faculty. The Email category specifically references a tutoring program email to all
students and, similar to the staff distinctions from the Program section of Table 3.2, was
considered part of the tutoring program referrer. Federal Work Study was translated as
Financial Aid. The document analysis supported the Records and StartCenter referrers.
Lastly, I investigated the identified and possible referrers of Bookstore,
CyberCenter, Information Desk, and SkillsTutor. The Bookstore was mentioned in one
document and the context pointed from the tutoring program to the Bookstore for the
purchase of advanced computer software assessment materials. This directionality led me
to exclude the Bookstore from the study. The CyberCenter was in the document on
instructions for proctored testing. This reference was again directed away from the
tutoring program with instructions about using the CyberCenter’s space and resources.
Consequently, I excluded the CyberCenter. The Information Desk referrer may have been
another department; however, in this case, this label referred to a location in the tutoring
program. The area housed many of the policies and instructions for tutorial staff, as well
as served in an administrative role for students seeking to schedule appointments and use
tutoring services. This possible referral point was flagged for an aspect of the tutoring
program which might be part of the information network for tutoring. SkillsTutor was a
software used by the tutoring program to provide a supported and curricular remediation
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for students. As it was a software leveraged for placement assessment improvement
inside the tutoring program, I was certain it would have no value in the information
network for tutoring.
In late spring 2015, I requested names of students who had used the tutoring
program in the current semester to recruit for group interviews. A supervisor from the
program offered 100 student names and phone numbers. I selected every third student to
call, and attempted to secure 15 student participants, assuming many students would
agree and then not be present on the day of the study. Over the next few weeks, I called
every student on the list, attempting three times to reach the student. If the student
responded to the call with a hang up, the stopped calling. No one called the student again
if they declined the invitation to participate. Additionally, several phone numbers were
incorrect or disconnected. After cycling through the entire list, I had no student
participants. As an attempt to speak with some students, I asked colleagues at SCTC’s
campus to prepare and link me with student employees who had recently received
tutoring and obtained three students from Financial Aid and one student from the office
of retention. All four students were present at the group interview.
I also requested names of faculty and staff members from the program supervisor
and received a list that included 16 faculty and 21 staff names. I again used every third
name until he had 15 willing participants, 14 of whom attended the group interview.
Though some data points were confirmatory toward either professional
assumptions or were congruent with current literature, in analyzing the data collected
during the group interviews, I applied a filter of how it changed elements of the survey.
Relevant findings in accordance with themes related with survey items are as follows:
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3.7.1

Survey item one: How often do you struggle in coursework?

In uncovering the institutional insider’s view on how often students may be
struggling, one faculty member discussed the reason that she referred students to tutoring.
She explained, “Anxiety. And then poor basic skills.” Additionally, she expounded that
the student was struggling not just in one way or with one aspect of the course. Instead,
“It’s not just a couple of things. It’s usually fairly, probably learning disabilities. I mean,
I don’t know, and I certainly send students without [accommodations] to the TLC.” The
faculty member further clarified how the tutoring program may address the needs of the
struggling student, “Sometimes they [students] just need a different voice.” The faculty
member then went on to clarify that one of the needs may be for a softer touch than
faculty usually give. Her explanation of why tutoring was needed and perhaps why it
addressed some needs of some students was, “I mean they won’t come see me [their
faculty]; I’m scary, but they like [TLC supervisor]. They’ll go see her; she’s sweet.” In
summary, this faculty member’s view confirmed that students were likely struggling and
likely to a high degree when they received a referral from her.
3.7.2

Survey item two: How satisfied are you with your academic performance?

Here, the data collected suggested perceived links between tutoring and academic
performance. Justifying this connection was an important step as I utilized this item as a
filter to draw elements of the network and compare those pieces. According to student
participants, one faculty member “really stresses the Teaching and Learning Center
because it is such a demanding class. And students have to give so many hours outside of
class [studying and reviewing course materials].” Additionally, another student stated that
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their faculty member “gave us 10 extra points for going to tutoring.” In another response,
a faculty member expressed an indirect correlation between academic performance and
tutoring in her statement, “[…] I tell them [students] to put it [tutoring flyer] in their
notebooks. The first paper is not due until about three weeks in. Hopefully, they […] are
going to tutoring by then.” A faculty member also explained that students valued a
connection between academic performance and tutoring. She explained, “Sometimes
after they [tutoring presenter] leave, there’ll be like a testimony. It’s really effective, so I
think they should plant people in the class. ‘I never woulda passed MAT 65 if it hadn’t
been for [tutoring].’”
3.7.3

Survey item three: Did you attend and receive tutorial services from the teaching
and learning center in previous semesters?
Former students are a different group of students when experiencing the network

because they have completed the entire pathway, from receiving information to
leveraging the information to attend tutoring. This group of students was fundamentally
and logistically different from a first-time user, and even became a source of motivation,
according to the faculty member who stated, “Sometimes after they [tutoring presenter]
leave, there’ll be like a testimony.” Additionally, the study was concerned with a highly
specialized aspect of the previous experience with the network and its impact on the
student contact with that network, so insider information here was non-existent or sparse.
The data confirmed the presence of these students who use tutoring and then continued
with coursework, and added that these students become part of that network, at least
informally.
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3.7.4

Survey item four: When did you begin attending and receiving tutorial services in
fall 2015?
One critical issue of moving information through a network is when the user-side

will act on the information received. Here, the purpose was to explore the connection
between groups of students to make comparisons based on when students leveraged the
information about tutoring to attend tutoring. This question began that process, and
faculty members and students alike were sure that students delayed attending. The faculty
member encouraged them to put up the schedule until they needed assistance with the
assignment later. Additionally, a student proudly removed her own notebook from her
backpack and showed the research team where she had stashed her summer tutoring
schedule in a secure pocket. This anticipated and confirmed lag between information
dispersion and use was later connected to Survey Item Nine (When were you told about
tutoring by the following groups or individuals?).
3.7.5

Survey item five: Which of the following groups or individuals passed
information about the tutoring center to you?

The most impactful aspect of exploring these referral nodes with two different
groups was that of creating sub-categories for the TLC. Originally, I had envisioned this
area as one amalgamation; however, when studying the interview data, it became clear
that experiencing these items was sometimes a unique experience in and of itself.
3.7.5.1 Teaching and learning center (email)
The email from the TLC became a prominent theme in the interview data. One
student mentioned, “[the email] usually has an attachment[.]” One student “[noticed the
emails] during finals” and another student said she “probably noticed [the emails] the
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most the week before finals.” Additionally, staff members mentioned the email as a
major point of contact between student and tutoring. A staff member noted students are
contacted digitally within the “first two weeks of the semester probably half a dozen
times by email.” And, lastly, a TLC staff member added, “we [TLC] send a specific
email to them [the students].”
3.7.5.2 Teaching and learning center (class presentation)
Another element of the TLC that emerged in the review of interview data was that
of the Class Presentation. A faculty member noted, “they [TLC staff members] do come
to class.” Additionally, a student relayed, “Workers [from the TLC] come to class and
give you a paper with all the times that they [TLC staff] are there.”
3.7.5.3 Teaching and learning center (schedule)
The tangible artifact in the form of a printed schedule of hours, complete with
tutor specialties and times of availability, was data frequently collected during the
interview. A student commented, “They [START Center] include information about
tutoring in the START Center. They have a brochure [schedule included].” Also, a
student relayed, “[the email] usually has an attachment [the schedule] that has the times
and what tutor you need to contact.” And one faculty member, reminiscent of the now
prohibited smoking area, mentioned, “You could just plaster the flyers [the schedule] all
over and students saw them.”
3.7.5.4 Teaching and learning center (staff)
Though staff probably appeared the fewest times in the interview data, I have
included it based on the strength of that mentioning during the interview: “I’m [faculty
46

member] scary, but they [students] like [TLC staff member]; she’s sweet.” Additionally,
research from the information-seeking behavior field concluded that people were among
the most preferred information resource.
3.7.6

Survey item six: How satisfied were you with the amount of information these
items, groups, or individuals provided about tutoring?

3.7.7 Survey item seven: How satisfied were you with the information these items,
groups, or individuals provided about tutoring?
Questions six and seven were meant to provide a baseline for the positivity or
negativity of the information network experience for the student in quantity and quality.
Though there were many factors that may have affected these experiences, the trend
toward positive or negative might have yielded separate sub-groups and slightly different
network aspects. Overall, the staff and faculty, as well as the student group, were
enthusiastic about the tutoring program. This could have been a case for realigning these
questions to degrees of satisfaction with less emphasis upon dissatisfaction; however, the
responses were kept at equal weight to allow for extremes in answers.
3.7.8

Survey item eight: How many times were you given information about tutoring by
these items, groups, or individuals provided about tutoring?
This question was intentionally designed to measure the student’s experience with

the network in terms of repetitiveness. The trend toward higher or lower amounts of
repetition, I determined, like satisfaction, might have impacted the pathways and
characteristics of the network element associated with more or less contacts by the same
institutional departments/entities.
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The most likely repetitive institutional department/entity was logically the
schedule from the TLC. The schedule was included “in the START Center. They have a
brochure [schedule included].” According to a student, it was also in the “multiple emails
[…] five or six throughout the semester […] they have an attachment [schedule].” A
faculty member confirmed that within the “first two weeks of the semester probably
about a half a dozen times,” the schedule was disseminated. The schedule was also
available on the website, though student knowledge of that was a bit shaky: “I think they
[students] may be able to find it on the website.” There were schedules posted all over
campus; one student reported, “[schedules] are posted on the front and back of every door
on campus.” A faculty member also remarked, “You could just plaster [the schedule] all
over and students saw them.” Additionally, a student mentioned, “[TLC staff] come to
the class and give you a [schedule] with all the times that they are there.” Lastly, one
student claimed, “I think they talk about tutoring during orientation. And they give you a
packet of information and tutoring stuff [schedule] is in that.”
Because it was available via the START Center, email, website, postings,
presentations, and orientation, the TLC schedule had the potential to be the most
prominent institutional department/entity. I estimated a likely minimum of six times a
student would encounter the schedule. The actual number would be much higher due to
classroom postings with at least once per class, exit door postings with at least once per
building, emails which were approximately six times, the START Center brochure with
one time, and the orientation packet with one time. Consequently, a real minimum
encounter with the schedule per student was more likely 10 times. However, many of the
other institutional departments/entities would be substantially less at a minimum.
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Therefore, the upper limit would need to be very high and the bottom limit would be one
(zero was not an option because the department/entity would have already been
excluded).
3.7.9

Survey item nine: When were you told about tutoring by the following items,
groups, or individuals provided about tutoring?

According to the interview data, students could have found out about tutoring:
1. In advising (staff and student)
2. Before signing up for classes (student)
3. During orientation (student)
4. First two weeks (staff)
5. Before week three (faculty)
6. Early (faculty)
7. Week before finals (student)
8. Week of finals (student)
Given the number of data points which suggested that the student would be exposed to
tutoring by nearly every area of campus, I maintained the original categories.
In the session where faculty, staff, and students commented on the survey draft, I
added some areas (Entry for START Center and Counseling). I corrected one area
(Placement and Testing) and refined departmental designations (START Center and
Counseling Center). Additionally, I posited a category of Other to account for possible
external referrals.
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Thus, after analysis of the program’s documents for common knowledge partners,
I revised the survey to reflect the site’s culture and information dissemination practices.
In the final stage of drafting the survey, he allowed for group interviewees to interject,
confirm, or contradict the survey construction. Directly, within the second phase of the
interviews with focus groups, I asked the participants to critique the survey. Shortly after
the interview, I again asked for checking and clarification of the survey via email from
voluntary group members; unfortunately, I did not receive any responses. This approach
to revision of the survey led to the construction of a knowledge-based tool which includes
insiders’ perspectives of their network.

3.8

Method of Analysis Phase Two
In the first section of analysis, I addressed the first research question: Does a

tutoring referral network exist? I loaded the survey data into UCINET 6 and NetDraw
Software for Network Visualization (Borgatti. et al. 2002) to construct the social network
and begin exploratory analysis and more specific forms of analysis. I imported data for
Survey Item 5 individually into UCINET and analyzed the data with NetDraw (Borgatti.
et al. 2002). The network visualization included setting the layout with node repulsion
and equal length bias. For ease of identification, I increased the labels in size and
decreased the nodes in size. Additionally, I moved referral nodes to assign number of ties
from most frequent on the left to less frequent on the right side of the network. I moved
student nodes to the outside of the least tied referral nodes. I organized the referral nodes
to account for the number of categories in each model, and those models are discussed
more in the results section. I moved the whole network visualization using the snipping
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tool to duplicate the image into a Word document. I also saved a copy of the whole
network without the lines, or ties (representing connections), for the purpose of
overlaying the Process-Proximity and Information-Seeking Behavior Models, included
later with discussion of results.
Figures 3 and 5 show two descriptive models that represent the nature of the
network produced. Figures 4 and 6 show the models pared down to fit network
visualization data to them. The first model, the Process-Proximity Model, was tied to
academic capital or information distributed during the typical student experience, and the
name Process-Proximity Model refers to the process of moving from not attending
college courses to attending a college course and a practitioner’s assumption that students
will receive most of their information in this pipeline, with the majority of the retained
information occurring closer to the classroom.

Figure 3.2. Process-Proximity Model of academic capital distribution.
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Figure 3.3. Process-Proximity model modified to test network visualization

Figure 3.4. Information-seeking behaviors arranged to show opportunistic exposure.
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Figure 3.5. Information-seeking behavior model modified to test network visualization.
When the institution creates, purposefully or incidentally, the network which will
communicate information about tutoring to the student, it is for the purpose of
influencing the student to attend tutoring. This leveraging or use of an academic resource
is an application of academic capital. Academic capital is a derivation of social capital
theory posited by Bourdieu (1977). Academic capital is described by researchers St.
John, Hu, and Fisher (2011) as the “social processes that build family knowledge of
educational and career options and support navigation through educational systems and
professional organizations” (p. 1). Moreover, researchers described how the individuals
engaged in developing academic capital can be categorized by six social processes: “1)
concerns about college costs, 2) supportive networks, 3) navigation systems, 4)
trustworthy information, 5) college knowledge, and 6) family uplift” (St. John. et al.,
2011, p. 569). Academic capital works within a decision-making framework by aligning
students to the task of knowing about tutoring and perhaps the value of using tutoring in
situations of academic need.
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Because network visualizations extend outwards from a center, they typically
have a generally circular shape. In the analysis, I physically placed nodes to represent
centrality (or most ties) decreasing from left to right. Therefore, the model outlined in
Figure 3.2 was modified to a linear prediction for most centrality from left to right, while
the model in Figure 3.3 represents the test of the network behavior related to processes
associated with both college systems and many of the six major aspects of academic
capital.
Students with a current crisis within their academic coursework may passively or
actively seek information, and they engage the network to obtain tutoring. A second
assumption I made as a practitioner was that the network may follow a nature which
matched with student information-seeking behavior. As such, I developed a second
descriptive model based on the subcategory of information-seeking behaviors of Wilson’s
1996 model (see Figure 2.1), located in the model’s sub-process between informationseeking behavior and information processing and use.
Wilson’s (1996) model described the process as one where students seek
knowledge to help themselves. As they engage in the process described by the model,
they activate sources of information which are familiar and/or convenient. This process
was important when I considered how students access tutoring. When I considered
knowledge dissemination and institutional roles, I used this theoretical model in the
identification of knowledge resources connected to the tutoring program and the
categorization of those resources with their most likely associated information-seeking
behavior. First, I created a representation of the information-seeking behaviors listed
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equally (from a sequencing perspective) to illustrate the opportunistic exposure of a
student to knowledge, as shown in Figure 3.4.
In this model, the most contact should occur at the left, as passive attention
requires the least amount of deviation from routine and location. In the network, this
placement was predicted to translate to fewer connections as the behaviors, associated
with the institutional areas, move to the right in the model. Again, I adapted this model to
test the “physically placed nodes” network visualization. The adapted informationseeking model is shown in Figure 3.5. In this adaptation, the most connections occur at
the left of the model, which corresponds to the left side of the triangle in Figure 3.4.
Moving to the right (fewer contacts) in the model in Figure 3.5 synchronizes with moving
right (less convenient) on the triangle (Figure 3.4).
After confirming a network structure and briefly describing its nature according to
two visual representations of possible explanations for the network, I proceeded to
address the second major research question: What structures, pathways, and
characteristics exist within the network which describe the influential opportunities for
the student who seeks tutoring? For Survey Item 1, I applied a filter and sorted responses
based on the number of the response. Then he represented the data in UCINET by
unselecting (or excluding) from the visualization responses that were not in the number’s
response set. More specifically, starting with the sub-group that answered with 4, each
sub-group was visualized by first filtering with Microsoft Excel and then unselecting any
respondent who responded 3, 2, or 1, and eventually using the same process as the whole
network measured in Survey Item 5. I used this filtering, unselecting, and visualization
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rendering process with between two to four sub-groups to produce 14 visualizations for
Survey Items 1-4.
For Survey Item 6, I utilized the mode, or most frequently occurring numbered
response, as a filter. However, the rest of the process mirrored that of Survey Items 1-4. I
chose the mode as a more representative filter than average to capitalize on the more
frequent response. An average was ruled out because it approximates the entire group of
numbered answers, instead of focusing on the most frequently numbered responses, and
therefore, experiences of the student respondent. For Survey Item 6, I excluded the
numbered response sub-groups for 2 and 1 due to lack of respondents (equal to or less
than 1). Survey Item 7 followed the same process as Survey Item 6, and I again excluded
the numbered answer sub-groups for 2 and 1 due to lack of respondents (equal to or less
than 1). Survey Items 8 and 9 followed the same process as Survey Items 6 and 7, and I
excluded numbered answer sub-group for 1 due to lack of respondents (equal to or less
than 1).
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Table 3.3: Summary of visual analysis of whole network and sub-set data
Survey
Included for
Response
Description
Item
Visual Analysis
4
Very similar to whole network diagram
No
3
Less dense, most major aspects
No
1
2
Less dense, most major aspects
No
1
More evenly dispersed and shifted up
Yes, Figure 4.5
4
Very similar to whole network diagram
No
3
Very similar to whole network diagram
No
2
2
Less dense, and shifted down
Yes, Figure 4.6
1
Less dense, and shifted down
Yes, Figure 4.7
4
Very similar to whole network diagram
No
3
3
Moderately dense, and shifted up
Yes, Figure 4.8
4
Moderately dense, and shifted up and left
Yes, Figure 4.9
3
Moderately dense, and shifted right
Yes, Figure 4.10
4
2
More evenly dispersed
Yes, Figure 4.11
1
Less dense, most major aspects
No
5
Whole Network visualization
Yes, Figure 4.12
4*
Very similar to whole network diagram
No
3*
Less dense, and shifted slightly up
Yes, Figure 4.13
6
2*
Group too small to produce rich network
No
1*
Group too small to produce rich network
No
4*
Very similar to whole network diagram
No
3*
Very small sample, but shifted up
Yes, Figure 4.14
7
2*
Group too small to produce rich network
No
1*
Group too small to produce rich network
No
4*
Moderately dense, shifted up and right
Yes, Figure 4.15
3*
Moderately dense, and most major aspects No
8
2*
Moderately dense, shifted slightly down
Yes, Figure 4.16
1*
Group too small to produce rich network
No
4*
Less dense, most major aspects
No
3*
Moderately dense, most major aspects
No
9
2*
Moderately dense, most major aspects
No
1*
Group too small to produce rich network
No
*Responses given to 21 sub-categories in Survey Items 6-9 were aggregated using
the mode for each response.
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I then analyzed visualizations for differences in proportional density around
nodes. I noted these differences between the elements and the whole network in terms of
upper, lower, right, and left. I also included the proportional difference of central nodes
(sub-set compared to whole network). Table 3.3 summarizes the sorting results for which
sub-sets provided the most prominent visual differences with the whole network.
In the second analysis, I posed several questions of the network data. I examined
the connections between nodes, such as, Which nodes are most common for students who
received tutoring? And, Which nodes do not appear to connect students to tutoring as
frequently? Both of these questions addressed issues of brokerage, even though I could
not establish a link through document analysis between the tutoring program and
institutional units.
Originally, I had intended to ignore the tutoring program as a referral node. My
perspective of the data led me to believe that tutoring may be the most prominent node
and crucial to understanding the network. I analyzed all nodes with high centrality, and
tested the density of the network in an attempt to examine the effectiveness of the
network as a knowledge diffusion system.

3.9

Conclusion
In designing a survey, I departed from more descriptive methods and engaged in

much more specific data generation. The survey generated data by asking the entire
population questions about the thematic nodes identified with my professional
knowledge, refined by document analysis, and further revised and enriched the survey
tool through focus group interviews. Eventually, I arrived at a concrete inquiry of how
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students engaged in the referral network identified within the study. The survey provided
quantitative data to be analyzed. To get as many perspectives as possible, I attempted to
sample the entire tutored student group from one semester. By integrating the survey into
the intake process of the tutoring program, I requested a target of a 75% response rate,
but did not achieve that rate with 102 responses from over 300 tutored students reported
by the tutoring program; this response rate of approximately 30% may not accurately
represent the available student respondents. Specifically, 19 surveys were completed in
the tutoring program and mailed to me. In my phone polling, I achieved a much higher
rate of coverage. I collected 83 surveys by phone and only had 34 possible respondents
opt out. This approximately 71% response rate was closer to the 75% target. By
establishing the survey through rich data generation means, the survey responses were to
represent the actual experiences, instead of the predicted experiences made by myself and
the focus groups. I used descriptive statistics, such as count and mode, to summarize the
experiences. This usage allowed for a general overview of the results of the group and
allowed me to look at response sets with the greatest variance and similarity within the
group (Nardi, 2005).
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CHAPTER 4. RESEARCH FINDINGS

4.1

Introduction
The data set and applied organizational tools, such as conceptual models and

network diagrams, provided ample evidence in addressing the research questions of this
study. The qualitative processes of document analysis and group interviews anchored and
informed the data from the survey. From these qualitative data, I crafted, then collected,
survey responses. Later, I captured and then organized visual analyses were captured and
then organized first by research question addressed and then by survey item response.
The data presented in this section responds to one of the two research questions and
directly addresses some aspect thereof. In general, the data and their connected
explanations were adequate responses to the research questions and provided details
which were novel and informative about the tutoring referral network.

4.2
4.2.1

Findings (organized by Research Questions)
Research Question 1: Does a network exist within the referral process for tutoring
services?
A network can be visually represented by at least a moderately dense

concentration of dots connected by lines. These dots and lines represent the
interconnection measured by the study. In the case of this study, I designated the dots as
blue squares and red circles. The blue squares represented institutional
departments/entities, whereas, the red circles represented students. I connected the red
circles and blue squares based upon an interaction. That specific interaction was the
passing of tutoring information from institutional department/entity to student.
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I then processed the information in a visual analysis. In Netdraw’s rendering, the
visual representation for this data suggested that these students and these institutional
areas comprised a network. The visualization illustrated in Figure 4.1 shows the data
joined densely in the center with even most of the outer and least connected circles and
squares conjoining to many of the circles and squares at the center. With a high level of
connection between the red circles and blue squares, the network appeared in a shape
suggestive of its function as a network. The students, red circles, made up a fairly evenly
dispersed ring around the central nodes (the most connected institutional
departments/entities), while the institutional nodes, blue squares, assembled into five
subgroups with the most connected group being situated in the middle of the diagram.
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Figure 4.1. Whole network data as placed by NetDraw from Survey Item 5 (Borgatti. et
al. 2002).
The high number of reported connections between students and institutional
departments/entities further supported the network nature of the communication system
measured. Table 4.1 illustrates the data for number of ties per institutional
department/entity and the proportional relationship for each institutional
department/entity of its ties compared to all ties. The range for connections per
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institutional department/entity varied widely, with 83 student connections reported for the
Faculty entity down to just 7 connections reported for the Other entity. Consequently, in
this network there are institutional departments/entities which were more popular in the
scope of who they reached with their referrals to tutoring, and some which were less
popularly reported.
Table 4.1: Density for whole network measured in survey item 5.
Whole Network Density (Item 5)
Number of Ties % of Total Ties
A. Teaching and Learning Center (Email)
72
8.04%
B. Teaching and Learning Center (Class
80
8.94%
Presentation)
C. Teaching and Learning Center (Schedule)
71
7.93%
D. Teaching and Learning Center (Staff)
72
8.04%
E. Financial Aid
23
2.57%
F. Placement and Testing
37
4.13%
G. Records
27
3.02%
H. Start Center (Entry)
58
6.47%
I. Admissions (Start Center)
37
4.13%
J. Advising (Start Center)
37
4.13%
K. Recruitment (Start Center)
18
2.01%
L. Counseling (Entry)
29
3.24%
M. Recruitment (Counseling Center)
14
1.56%
N. Student Activities or Student Groups
24
2.68%
(Counseling Center)
O. Student Orientation (Counseling Center)
41
4.58%
P. Faculty
83
9.27%
Q. Friend
55
6.15%
R. Family
40
4.47%
S. Another Student
35
3.91%
T. Former Student
35
3.91%
U. Other (Specify)
7
0.78%
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4.2.2

Research Question 2: What structures, pathways, and characteristics exist within
the network which describe the influential opportunities for the student who seeks
tutoring?
The visual structure and patterns within a social network with systematically

placed entities can be interpreted for certain behaviors. In the social network presented in
this study, I placed the institutional departments/entities according to greatest
concentration of interactions on the left side, illustrated in Figure 4.2. I also analyzed the
institutional departments/entities were also analyzed according to the six-category model
designed to describe the data presented and captured in this study, as shown in Figure 3.3.
In other words, to describe the structure of the network represented by the data, I
tested the fit of the network to the adapted Process-Proximity Model (Figure 3.3). To test
this fit, in Figure 4.2, I physically placed the institutional departments/entities into six
groups, so that the departments/entities could accommodate the categories for the model.
The ties were removed in order to provide a clear arrangement of departments/entities to
test with the adapted model (see Figure 4.3). I then applied and analyzed the model from
Figure 3.3 for fit.
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Figure 4.2. Whole network visualization with physically placed nodes to accommodate
the model in Figure 3.3 (Borgatti. et al. 2002).
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Figure 4.3. Whole network visualization from Figure 4.2 simplified for the model in
Figure 3.3
When I applied the Process-Proximity Model in Figure 4.4, the data showed that
the network’s structure was slightly suggestive of following this model with some
reliability (see Figure 4.4). Most values, collected in Table 4.2, were within 1 level of
their anticipated placement; 14 of 19 values were within this tolerance. The errors greater
than 1 level in the model’s prediction produced an average difference between the
anticipated and actual classifications of approximately 1.1.
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Figure 4.4. Whole network visualization simplified in Figure 4.3 with model from Figure
3.3 applied.
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Table 4.2: Summary of the whole network visualization’s fit to the Process-Proximity Model.
Node
Expected Classification
Actual Classification
A. TLC (Email)
Classroom Adjacent
Classroom Experience
B. TLC (Class Presentation)
Classroom Adjacent
Classroom Experience
C. TLC (Schedule)
Classroom Adjacent
Classroom Adjacent
D. Teaching and Learning
Center (Staff)
Classroom Adjacent
Classroom Experience
E. Financial Aid
Essential to Classroom Entry
Essential to Classroom Entry
F. Placement and Testing
Essential to Classroom Entry
Connected to Classroom
G. Records
Undetermined
Essential to Classroom Entry
H. START Center (Entry)
Entry to College
Classroom Adjacent
I. Admissions (Start Center)
Essential to Classroom Entry
Connected to Classroom
J. Advising (Start Center)
Requirement to Classroom Entry Connected to Classroom
K. Recruitment (Start Center)
Entry to College
Entry to College
Requirement to Classroom
L. Counseling (Entry)
Connected to Classroom
Entry
M. Recruitment (Counseling
Center)
Entry to College
Entry to College
N. Student Activities or
Student Groups (Counseling
Center)
Connected to Classroom
Essential to Classroom Entry
O. Student Orientation
(Counseling Center)
Requirement to Classroom Entry Connected to Classroom
P. Faculty
Classroom Experience
Classroom Experience
Q. Friend
Classroom Experience
Classroom Adjacent
R. Family
Connected to Classroom
Connected to Classroom
Requirement to Classroom
S. Another Student
Classroom Experience
Entry
Requirement to Classroom
T. Former Student
Connected to Classroom
Entry
U. Other (Specify)
Undetermined
Entry to College
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Difference
1
1
0
1
0
2
nil
4
2
1
0
1
0

2
1
0
1
0
3
1
nil

In the next phase of visual analysis and results, I interpreted the same visual
structure and patterns within a social network with systematically placed entities were
interpreted for other possible behaviors. Again, in the social network presented in this
study, I placed institutional departments/entities were placed according to greatest
concentration of interactions on the left-hand side (see Figure 4.2). I also analyzed the
institutional departments/entities according to the four-category model designed to
describe the data presented and captured in this study (see Figure 3.5).
In this part of interpretation, to describe the structure of the network represented
by the data, I tested the fit of the network against the adapted Information-Seeking Model
(see Figure 3.5). To test this fit, I physically placed the institutional departments/entities
into six groups. However, he accounted for needing four groups for this test, so that the
placed departments/entities could accommodate the categories for the InformationSeeking Model as well. I removed ties/lines (see Figure 4.3) in order to provide a clear
arrangement of departments/entities to test with the adapted model. I then applied the
Information-Seeking Model (see Figure 3.5) and analyzed the model for fit.
When I applied the Information-Seeking Model, (see Figure 4.5) the data,
summarized in Table 4.3, showed that the network’s structure was less suggestive of
following this model with reliability. The difference in classification level between
expected and actual included 13 values of 0 or 1; the model’s predictions produced an
average difference in classification level of 1.2.
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Figure 4.5. Whole network visualization simplified in Figure 4.3 with model from Figure
3.5 applied.

70

Table 4.3: Summary of the whole network visualization’s fit to the Information-Seeking Model.
Node
Expected Behavior Actual Behavior
A. TLC (Email)
Passive Search
Passive Attention
B. TLC (Class Presentation)
Passive Attention
Passive Attention
C. TLC (Schedule)
Active Search
Passive Attention
D. Teaching and Learning Center (Staff)
Ongoing Search
Passive Attention
E. Financial Aid
Passive Search
Ongoing Search
F. Placement and Testing
Passive Attention
Passive Search
G. Records
Passive Search
Active Search
H. START Center (Entry)
Passive Attention
Passive Attention
I. Admissions (Start Center)
Passive Attention
Passive Search
J. Advising (Start Center)
Passive Search
Passive Search
K. Recruitment (Start Center)
Passive Attention
Ongoing Search
L. Counseling (Entry)
Passive Attention
Active Search
M. Recruitment (Counseling Center)
Passive Attention
Ongoing Search
N. Student Activities or Student Groups (Counseling
Center)
Passive Attention
Active Search
O. Student Orientation (Counseling Center)
Passive Search
Passive Search
P. Faculty
Passive Search
Passive Attention
Q. Friend
Active Search
Passive Search
R. Family
Active Search
Passive Search
S. Another Student
Active Search
Active Search
T. Former Student
Active Search
Active Search
U. Other (Specify)
Undetermined
Ongoing Search
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Difference
1
0
2
3
2
1
1
0
1
0
3
2
3
2
0
1
1
1
0
0
nil

4.2.3

Research Question 2b: Is knowledge about tutoring diffused from the tutoring
program, institutional entities, or other sources more frequently?
As is shown in Figures 7 and 8, the most commonly connected referral

institutional departments/entities were A. TLC (Email), B. TLC (Class Presentation), D.
TLC (Staff), and P. Faculty, and these entities relayed information about tutoring to most
of the students measured by the network. The second tier of referral entities of C. TLC
(Schedule) and H. START Center (Entry) were also highly connected to student entities.
The least frequently connected referral entities were K. Recruitment (START Center), M.
Recruitment (Counseling Center), and U. Other (Specify).
4.2.4

Research Question 2d: Do aspects of the network’s visual model represent trends
or pathways that are critical to understanding how students receive information
about tutoring services?
In this network visualization, I have eliminated the entire network and only

included students who responded that they struggled 76-100% of the time with
coursework. Though some elements of visual analysis were difficult to track between
whole and partial networks such as this one because of the much smaller population
reporting, many trends were still easily recognizable. In Figure 4.6, the data from Survey
Item 1, Response 1, showed a more evenly dispersed network element which had shifted
emphasis up. Being more evenly dispersed contrasted the whole network (see Figure 4.1),
which showed the highest concentration of contacts in the network’s center—
predominantly the TLC nodes. Additionally, the more even dispersion of the network, for
this data, represented less focus in connection with the more central institutional entities
of the TLC (all versions) and Faculty. The shift up in the data suggest more contact per
student for this subgroup with institutional entities: E. Financial Aid, F. Placement and
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Testing, G. Records, I. Admissions (START Center), K. Recruitment (START Center),
M. Recruitment (Counseling Center), N. Student Activities or Student Groups
(Counseling Center), O. Student Orientation (Counseling Center), S. Another Student,
and T. Former Student. Again, this shift signified as much emphasis on contact with all
entities as with the most connected entities from the whole network visualization (all
TLC entities and the Faculty entity).
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Figure 4.6. Results from Survey Item 1, Response 1 (Borgatti. et al. 2002).
In the following network visualization, I have eliminated the entire network and
only included students who responded that they were satisfied with their academic
performance. Again, some elements of visual analysis were difficult to track between
whole and partial networks because of the much smaller population reporting, but trends
74

were still easily recognizable. As shown in Figure 4.7, the reported data formed a denser
network with more contacts per member. There was high representation of the central
institutional entities of the TLC and Faculty, which reflected the whole network diagram.
However, the data did illustrate a shift down, when compared to the whole network, with
heavier concentration on institutional entities: C. TLC (Schedule) and P. Faculty.
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Figure 4.7. Results from Survey Item 2, Response 2 (Borgatti. et al. 2002).
In the following network visualization, I again removed connections from the
entire network and included only the students who responded that they were very
satisfied with their academic performance. Because this population of respondents was
even smaller, some elements of visual analysis were difficult to track between the whole
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network and this partial network, but the trends that emerged were still easily
recognizable. Figure 4.8 represents a very small subset of the whole network. This group
was very dense, and each student entity had contacts with a high amount of institutional
entities. The network element did show a high contact rate with the central entities of the
whole network, but, when compared to the whole network, the visual for this network
showed a concentration that shifted down with emphasis on nodes: C. TLC (Schedule), J.
Advising (START Center), L. Counseling (Entry), P. Faculty, and Q. Friend.
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Figure 4.8. Results from Survey Item 2, Response 1 (Borgatti. et al. 2002).
I removed connections from the entire network and included only the students
who responded that they did not attend tutoring in previous semesters. This population of
respondents was smaller, and as a result, elements of visual analysis were less obvious in
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the comparison between the whole network and this partial network, but some trends did
emerge. In Figure 4.9 the data, when visualized, were moderately dense, but very similar
to the whole network density. The concentration with the central entities of the TLC and
Faculty was still heavy; however, when compared to Figure 4.1, the data from this
network element did shift, through the concentration of lines upward towards the
following entities: E. Financial Aid, G. Records, I. Admissions (START Center), O.
Student Orientation (Counseling Center), S. Another Student, and T. Former Student.
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Figure 4.9. Results from Survey Item 3, Response 3 (Borgatti. et al. 2002).
In the network visualization shown in Figure 4.10, I have eliminated the entire
network and only included students who responded that they were told about tutoring in
weeks 1, 2, or 3. The visual elements were less pronounced in this illustration, due to the
decrease in number of responses, but some patterns were recognizable. The network
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element represented in Figure 4.10 has three distinct characteristics. It was moderately
dense and showed numerous contacts to each institutional node. As a well-connected
network element, the shift toward upward nodes was subtle, but noticeable. In
comparison to the whole network, this sub-set connected more frequently with the
entities: E. Financial Aid, G. Records, I. Admissions (START Center), O. Student
Orientation (Counseling Center), S. Another Student, and T. Former Student. Moreover,
this network also shifted to the left. This shift was also subtle, probably due to the
closeness to the whole network. The noticeably more connected entities in this element
were: I. Admissions (START Center), L. Counseling (Entry), and O. Student Orientation
(Counseling Center). Additionally, the central entity A. TLC (Email) appeared to also
influence this shift left with more proportional connections.
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Figure 4. Results from Survey Item 4, Response 4 (Borgatti. et al. 2002).
In the network visualization shown in Figure 4.11, I filtered the student entities
for students who first received tutoring information in weeks 4, 5, or 6. The network,
even with fewer student entities, produced concentrations and patterns that were
suggestive of certain tendencies. The diagram in Figure 4.11 shows that the data for this
element were moderately dense, but a little less dense than the whole network, as student
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nodes in this element were less often connected to the institutional nodes. Additionally,
when compared to the whole network, the densest section of the network element shifted
to the right toward these nodes: E. Financial Aid, G. Records, I. Admissions (START
Center), O. Student Orientation (Counseling Center), S. Another Student, and T. Former
Student.
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Figure 4.11. Results from Survey Item 4, Response 3 (Borgatti. et al. 2002).
After removing many of the student entities present in the whole network, the
network visualization shown in Figure 4.12 includes, only students who first received
information in weeks 7, 8, or 9. In Figure 4.12, the data show a more even dispersion
within this element. When contrasted to the whole network illustrated in Figure 4.1, this
network element has less concentration on the central institutional entities and more on
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the outside of the visualization. This dispersion resulted from proportionately more
contacts between the outer institutional entities and student entities, while also continuing
with the same level or fewer connections with the central institutional entities. The
entities which appeared to be more connected in this visualization were: E. Financial Aid,
F. Placement and Testing, G. Records, J. Advising (START Center), L. Counseling
(Entry), R. Family, and T. Former Student.
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Figure 4.12. Results from Survey Item 4, Response 2 (Borgatti. et al. 2002).
In the visualization shown in Figure 4.13, I filtered for students who responded
that they were satisfied with the amount of information they received from institutional
entities about tutoring. In Figure 4.13 the data illustrate a less dense network
visualization, proportionally, than in the whole network diagram shown in Figure 4.1.
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Specifically, fewer proportional contacts occurred with the central institutional entities of
the TLC and Faculty than in the whole network. The emphasis shifted noticeably up in
this representation of the network element. When compared to the whole network, the
visualization suggested more contact with the following upper entities: F. Placement and
Testing, G. Records, O. Student Orientation (Counseling Center), S. Another Student,
and T. Former Student.
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Figure 4.13. Results from Survey Item 6, Response 3 (Borgatti. et al. 2002).
The network element represented in the visualization shown in Figure 4.14 only
included students who responded that they were satisfied with the quality of the
information they received about tutoring from institutional entities. As illustrated in
Figure 4.14, the data for this very small sub-group were visualized in a dense network
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with numerous contacts with the institutional entities for each student entity.
Additionally, a definite shift up occurred as the student entities in the network element
were less connected to the central institutional entities of the whole network and more
connected to institutional entities above the center. Incidentally, the student entities from
this network element were not connected to lower institutional entities of L. Counseling
(Entry) and U. Other (Specify). This sub-group of student entities presented in a pattern
that was more concentrated than the whole network on the following institutional entities:
H. START Center (Entry), Q. Friend, R. Family, S. Another Student, and T. Former
Student.
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Figure 4.14. Results from Survey Item 7, Response 3 (Borgatti. et al. 2002).
In the visualization in Figure 4.16, I included the student entities who responded
that they were very satisfied with the number of times they received information about
tutoring. Figure 4.16 shows a network element which was well connected and thus dense.
These multiple connections resulted in a network which is more tightly clustered, with
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many of the student entities being situated between the upper right and left institutional
nodes. The effect upon the network was that the emphasis shifted upward toward the
institutional entities: F. Placement and Testing, G. Records, I. Admissions (START
Center), J. Advising (START Center), O. Student Orientation (Counseling Center), R.
Family, S. Another Student, and T. Former Student.
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Figure 4.15. Results from Survey Item 8, Response 4 (Borgatti. et al. 2002).
In Figure 4.16’s visualization, I limited the student entities to ones who answered
that they were unsatisfied with the number of times they were given information about
the tutoring program. In Figure 4.16, the data produced a visualization which was
moderately dense. Moreover, the density was only slightly less than the whole network.
The notable trend in this data set was that there was a slight shift downward. This shift
signified more density with the bottom of the most central institutional entities of the
whole network. The movement downward in the network emphasized the following
entities: B. TLC (Class Presentation), C. TLC (Schedule), and P. Faculty.
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Figure 4.16. Results from Survey Item 8, Response 2 (Borgatti. et al. 2002).

4.3

Conclusion
The models of fit, along with the visualizations of social network characteristics,

such as how connected they were, lead to uncovering several patterns of dissemination
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for students within the whole network and in many sub-categories of that network. These
connections, when applied to models of fit, showed a closer fit to one model over the
other. Additionally, the patterns emerging in the visualization of responses to survey
questions illustrated characteristics which were later interpreted. The emergence of
connectedness in the whole network, showing preference to one model over the other,
and visually significant patterns were notable and important to the rest of the study.
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CHAPTER 5. CONCLUSION, DISCUSSION, AND SUGGESTIONS FOR FUTURE
RESEARCH

5.1

Introduction
In this study, I explored the network responsible for communicating information

about tutoring to its students within a community college. Additionally, I examined visual
representations of the network, which were filtered for different student attributes, in
order to determine if sub-groups represented any pathways, structures, or characteristics
embedded in the larger network.
The methods of the study utilized both qualitative and quantitative methods of
data generation. I began by drafting a social network analysis survey and revised that
survey through document analysis of accessible institutional documents, mostly from the
tutoring program’s webpages and program policies. After refining the survey with
document analysis data, I conducted two group interviews. With the assistance of a staff
and faculty group and a student group, I explored themes which were related to the
study’s exploration of the tutoring network and refine the survey, mostly the institutional
departments/entities to be included as sources of information about tutoring. I then
conducted a social network analysis survey with students who had utilized tutoring
during the targeted semester. With those results, I analyzed the whole network as well as
disaggregated sub-groups of the network based on student responses to survey items. I
interpreted these responses as indicative of student behaviors and characteristics.
Specifically, the study presented research on student behavior in regard to a
network by identifying possible help-seeking behaviors and information-seeking
behaviors within that schema. I adapted a model for information-seeking behaviors for
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the interpretive stage of the study. He applied the model to the visualization of network
data for Survey Item 5 and described that version simply in terms of fit. Additionally, I
linked academic capital literature to the purpose of the institutional network. He
developed a model to explain the process by which institutions pass the knowledge of
academic capital on to the student and adapted that information into an interpretive model
to apply to a visual representation of network data. I applied this model to the
visualization of network data for Survey Item 5 and described that version again in terms
of fit.
For the second aspect of the analysis, I sorted data from all survey items, except
Survey Item 5, based on response number. He then processed the data through a visual
rendering software to produce versions of the network with fewer student nodes,
selecting or discarding each visualization based on appropriateness of network element
uniqueness (some sub-groups had 0-1, while others possessed the same appearance as the
whole network). Table 3.3 summarizes this sorting process. I then visually analyzed these
graphic data and compared them to the whole network, particularly in regard to the
relative density of the ties around centered and outside nodes. I described each sub-group
relative to which way the density shifted (which nodes had the most frequent connections
proportionate to the whole network).

5.2

Summary of Findings
The findings suggested that the institutional network for tutoring information did

indeed emerge in the data with densely connected institutional nodes, which were clearly
distributing knowledge to the students. Viewed through the lens of expected student
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behaviors (see Figure 3.4) and the lens of expected institutional structuring (see Figure
3.2), I found the network to be more closely aligned with what would be expected of the
institutional structure related to the process of moving a student from not enrolled to
taking a college course. Figure 3.2 shows this better fit model, as the Process-Proximity
Model, and later adapted to network testing as illustrated in Figure 3.3.
The results were also congruent with the finding that student perceptions, such as
how much they struggle with coursework and how satisfied they were with academic
performance, changed the concentration of ties to institutional nodes. The frequency of
contact pointed to other areas which may be more connected to these sub-groups of
students than to other sub-groups. Tutoring attendance patterns also modified the
concentrations of student connection with nodes. Further, satisfaction standards and the
amount of times students received information about tutoring impacted these network
connections as well. According to this data set, highly influential nodes appear to be
present, not only the centered nodes of the TLC entities and the Faculty entity, but also
some of the early enrollment related nodes which were highly concentrated in many of
the sub-sets.

5.3
5.3.1

Conclusions (organized by Research Questions)
Research Question 1: Does a network exist within the referral process for tutoring
services?
5.3.1.1 Conclusion/Finding 1: There was a network.
The visualization of the whole network in Figure 4.1 illustrates a dense network.

The number of ties for each node was high enough to create a dense area around most
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institutional nodes. The presence of a network allowed for the continuance of the analysis
in terms of social network analysis. Furthermore, the densest nodes were the tutoring
program’s nodes as well as the faculty node. These nodes are vital to the density of ties
within the network and this data may suggest that these nodes are the most influential.
5.3.2

Research Question 2: What structures, pathways, and characteristics exist within
the network which describe the influential opportunities for the student who seeks
tutoring?
5.3.2.1 Conclusion/Finding 2: The applied model for ProcessProximity was the better fit.
The model developed for academic capital and how the institution delivered the

knowledge specific to tutoring shown in Figure 4.4 had fewer discrepancies in the
expected and actual categorization level than did the Information-Seeking Model adapted
in Figure 4.5. As shown in Table 4.2, this Proximity-Process model had a higher accuracy
based on correctness (number of 0s), approximation (number of 1s), and an average of
differences than did the Information-Seeking model summarized in Table 4.3. This
finding is congruent with an institutionally influenced tutoring knowledge network with
formal tendencies in its inclusion of participants. Simply, the study found actions of the
institution to be more responsible for students receiving information about tutoring than
were student behaviors.
5.3.2.2 Conclusion/Finding 3: The applied model for
Information-Seeking was the worse fit.
The model developed for information-seeking behaviors and how students use
them in order to obtain information about tutoring as shown in Figure 4.5 had a higher
degree of discrepancy in regard to expected and actual values (listed in Table 4.3) than
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did the Process-Proximity Model illustrated in Figure 4.4. In Table 4.3, this model had
lower accuracy based on correctness (number of 0s), approximation (number of 1s), and
average of differences than did the Process-Proximity model with summary data located
in Table 4.2. This finding is congruent with an institutionally controlled network in that it
does not suggest that the students’ behaviors ultimately shape the network.
5.3.3

Research Question 2d: Do aspects of the network’s visual model represent trends
or pathways that are critical to understanding how students receive information
about tutoring services?
5.3.3.1 Conclusion/Finding 4: The study found struggling
students to be more connected to student services nodes
and student nodes than other groups of students.
Students who self-reported as struggling 76-100% of the time with coursework

were a unique sub-group of the entire measured student group. Figure 4.6 illustrates a
data set that suggests students who believe themselves to be struggling are in more
contact than are there peers with student services nodes (Financial Aid, Placement and
Testing, Records, Admissions, Recruitment, Student Activities, and Orientation) as well
as student nodes (Another Student and Former Student).
5.3.3.2 Conclusion/Finding 5: Students who were dissatisfied
with academic performance had more connection, with
most nodes than did the whole network with a very
strong connection to the faculty and the schedule nodes.
The sub-group of students who self-reported either dissatisfied or very dissatisfied
in relation to academic performance, according to the data shown in Figure 4.8, had a
higher rate of connection with the TLC (Schedule) node and the Faculty node.
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Additionally, this element of the network was more connected to most nodes than the
whole network.
5.3.3.3 Conclusion/Finding 6: Students who did not attend
tutoring in the previous semester had more contact with
early enrollment, process heavy aspects of the network.
The sub-group of students who indicated that they had not attended tutoring in
previous semesters was a smaller but diversely connected sub-group (see Figure 4.9).
These students were connected in greater concentration to most nodes, but much more
strongly than the entire measure student group to the institutional nodes of Financial Aid,
Records, Admissions, and Orientation, in addition to the student nodes of Another
Student and Former Student.
5.3.3.4 Conclusion/Finding 7: Students who attended tutoring
earliest in the semester were more connected with early
enrollment, process-heavy aspects of the network and
counseling. Students who attended tutoring after week
three were more connected to early enrollment, processheavy aspects of the network and student nodes.
Students starting tutoring after week six were more
connected with some early enrollment, process-heavy
aspects of the network but also advising, counseling,
and family nodes.
The visualizations found in Figures 16-19 illustrated trends connected to tutoring
attendance timing. The student group who reported starting to attend tutoring in weeks
one through three were more connected to some institutional nodes (Financial Aid,
Records, Admissions, Counseling, Orientation, and TLC (Email)) at a higher rate than
was the entire measured student group. According to the data, students who started
tutoring in weeks four through six had higher concentration of connections to the
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institutional nodes of Financial Aid, Records, Admissions, and Orientation, as well as the
student nodes of Another Student and Former Student.
5.3.3.5 Conclusion/Finding 8: Students who were less satisfied
with the information quantity from their sources were
more connected to early enrollment, process-heavy
aspects of the network, as well as placement and student
nodes.
This sub-group of students most frequently reported less satisfaction with their
resources than the entire measured student group. They were more concentrated in their
connections with institutional nodes of Placement, Records, and Orientation, as well as
the student nodes of Another Student and Former Student.
5.3.3.6 Conclusion/Finding 9: Students who were less satisfied
with the quality of information from their sources were
more connected than the entire measured student group
to non-institutional nodes as well as the START Center
(Entry) node.
This student sub-group self-reported less satisfaction with the quality of the
information they received from their resources. This group, according to the data shown
in Figure 4.14, had more connection than the entire measured student group to noninstitutional nodes (Friend, Family, Another Student, and Former Student), as well as the
START Center (Entry) node.
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5.3.3.7 Conclusion/Finding 10: Students who were given
information the most frequently were more connected to
some early enrollment, process heavy aspects of the
network, placement, advising, and some noninstitutional nodes. Students who were given
information more rarely had more connection with some
tutoring nodes.
Figure 4.15 showed the sub-group of students who indicated that they were most
frequently given information about tutoring six to ten times from their resources were
connected with a higher rate to the institutional nodes of Placement and Testing, Records,
Admissions, Advising, and Orientation, as well as the non-institutional nodes of Family,
Another Student, and Former Student. Conversely, students who identified that their most
frequent rate of receiving information was two times were connected more heavily to the
centered nodes of the TLC (Class Presentation and Schedule) and Faculty (see Figure
4.16).

5.4

Discussion
On the intuitional side of the network, academic capital is likely gained through

the enrollment and class attending processes. Given that each area of a college is a
possible point of academic capital acquisition, I would classify a community college’s
student experience as primarily classroom centric. The process of getting to the
classroom, and navigating the classroom once there, then would be the likely chain or
sequence most encountered. The emphasis of this sequence would, of course, lean toward
the classroom setting.
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5.5

Conclusions and Recommendations
Because social network analysis illuminated the presence of a network within this

institution, some practical implications arise. Though tutoring professionals could and
perhaps may be wise to evaluate the connectedness of their own referral networks with
social network analysis, these professionals may also consider strategies based upon the
findings of this study. These findings, strengthened by visual detection, showed patterns
that could be acted upon by not only the tutoring program supervisors, but also by leaders
across campus and may even provide insights for the construction of a purposeful and
strategic dissemination network.
5.5.1

Recommendation 1: Develop an educational advertising plan.

Finding 1 in this study notes the establishment of a likely network. In this system
of well-connected nodes, the behaviors of networks can be leveraged in enhancing a
tutoring program’s efficiency and efficacy. In the absence of formal documentation for
information dissemination from the tutoring program to institutional units who may serve
as referral points to tutoring, the program will be unable to evaluate their efforts and
connect those efforts to the results of student satisfaction with knowledge quantity and
quality, student follow through on referrals, and improvement of network structures for
targeted student populations. By tracking information from the tutoring program to other
institutional units, the program will be able to fully address effective brokers (referral
points which very successfully pass information to students who need tutoring) as well as
structural holes (where units are given information but do not yield students who attend
tutoring).
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By creating and following through on an advertising plan, that necessarily
educates other units, the tutoring program can more effectively manage the flow of
information to the student, as visualized in Figure 4.1. Timing, student selection,
information passed, context, and many other criteria for student referrals are in most
cases passed with the professional judgement of college professionals who are not
tutoring experts. In many cases, these professionals may have little knowledge of how
tutoring assists students or many of the personal aspects of encouraging a student to
attend tutoring. The lack of this plan certainly correlates to the data that students were
most heavily connected to tutoring and faculty nodes. The tutoring referral nodes are
certainly most knowledgeable; however, the faculty members have a cursory
understanding of the tutoring process due to their mastery of the learning process within
their courses. As the referrals (ties) decrease in frequency, nodes which are less directly
associated with the learning processes of the classroom have less contact with the student
network. Figures 7 and 8 clearly illustrate the impact that knowledge of the learning
process and how tutoring functions may play on the strength of the referrals that
institutional units make.
In establishing the way in which knowledge will be distributed to other vested
departments, the program should consider that the institutionally-controlled network
closely follows a process based on the already established mechanism for supporting
students’ lack of academic capital, as proposed by Finding 3 and its conclusion that the
network is intricately tied to the process of moving from unenrolled student to taking a
collegiate course. Additionally, the institutionally controlled network is not as closely fit
to the idea of help-seeking behaviors, as reflected in discrepancies between the proposed
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help-seeking model and actual ties in the placed network visualization in Finding 2. As
the advertising plan is established, programs may do well to assume that students will
interact with the network more heavily based upon convenience than actively seeking
assistance.
Once a plan is developed, it could then be tested and refined with metrics like
total referrals completed and even student success metrics. The network visualizations
could inform which units on campus need more training, more information, or simply
more encouragement to refer the students with whom they connect. In general, because
there is a network (Finding 1), the tutoring program can leverage network strategies to
improve aspects of the network.
5.5.2

Recommendation 2: Utilize student services and other students as referral agents.
The improvement of the information network cannot overlook trends like those in

Finding 4, which highlighted a density disparity between most students in the network
and students who reported struggling the most. Because students who struggled the most
(reported at 76-100% of the time) were more connected to the student services nodes and
student nodes more frequently than were students who reported struggling less,
addressing students who feel they are struggling, and probably are, becomes a matter of
addressing the nodes with higher measures of centrality when comparing the whole
network in Figure 4.1 and the subpopulation of struggling students represented in Figure
4.8.
This was an important disparity of the network presented. Additionally, the steep
drop of connections between academic-related units (primarily the tutoring program and
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faculty) and student services-related units, as well as other students enabled a narrowing
in perhaps who can—or will—deliver the message to the struggling student. These
clusters of referral nodes represent a large part of the network of possible referral units.
However, students leveraged these nodes drastically less than the more academically
oriented nodes. According to some literature, these nodes, especially other students, may
be some of the most frequently or most early contacts the student who is struggling
would seek.
Additionally, the student services nodes have some of the only contact with
students outside of the classroom; therefore, the usage of these nodes is opportunistically
situated to reinforce the primary goals of academic success for students served by not
only their institutional units but by the entire institution. A strong network which
appropriately leverages students and student services units will be able to more
adequately address some of the less dense areas of the network visualized in Figures 7
and 8 before it is then maximized for student subpopulations and tutoring program
efficiency.
5.5.3

Recommendation 3: Strengthen faculty members, communication based on a
network for unsuccessful students.

Despite more connection to student services and student nodes than their peers
(Finding 4), struggling students still reported the most ties to the faculty referral node.
Additionally, in Finding 5, the trend was that Faculty and Schedule referrals were highly
connected to students who were most dissatisfied with their academic performance. This
aspect could be leveraged to address not only students who realize that they are
struggling, but also to target students within the information network who are more likely
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to require information about tutoring. Because the data showed that the faculty node was
most densely tied to students who were referred to the tutoring program, one way which
the institution could capitalize on this information is to conduct a more wide-scale social
network analysis. By connecting students who were unsuccessful in their course(s) to
faculty members who instructed those courses, the institution would be able to establish
networks of faculty members who have coverage of most or all of the students who
struggled and failed. This process should be selective and strategic, however. This
visualization should be manipulated so that the most students possible could be covered
with a selection of faculty, so that this isn’t just which faculty members had the most
students who failed. Instead, the faculty members should be representative of the entire
network of students who failed courses. With the strategic faculty members selected, the
tutoring program would then work very closely with these faculty members to provide
embedded and useful advertisements within the course space.
This strategy could allow faculty members to receive more in-depth training in the
tutoring process, strategies and tutoring approaches embedded within relevant
coursework, and increased advertising presence within their courses for the tutoring
program. Logically, limiting the number of faculty while maximizing the number of
students covered reduces the effort; however, this approach is highly dependent on the
faculty members’ abilities to promote the tutoring program. For this reason, the network
will need to be evaluated and manipulated in order to keep relevant faculty members in
the increased advertising cohort. This mobile nature is in part due to the motivation and
buy-in levels of faculty members, but it is also necessitated by the moving target behavior
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of retention practices. If improvements are realized, the most prominent faculty members
would likely change over time.
5.5.4

Recommendation 4: Focus on message and information coming from processbased student services.
The data presented in Finding 4 (later refined by satisfaction trends in Finding 8)

can be interpreted to suggest that the quality measures for tutoring program information
contained in the referrals from process-heavy departments in student services may suffer.
Additionally, the most frequent early contacts with these process-heavy areas was likely
based on a convenience fit, interpreted in Finding 2. I hypothesize that a drop in
satisfaction occurs for several reasons, one of the most prominent likely being the more
distant connection to the classroom experience for the staff members in this area. More to
the point, these departments are, understandably and necessarily, focused on intricate and
complex processes. In this environment, the care given to a tutoring referral may be
minimized, unintentionally, by the weighty and often legalistic mechanisms.
For this reason, all of the onus for providing accurate and meaningful referrals
for tutoring should not be passed to these areas. Some efforts to provide student
testimonials and tutoring staff-led education about what tutoring is and how it can be
leveraged by students could be displayed in these areas, i.e., commercials, pamphlets,
information screens, and program-constructed inserts for student-related problems and
processes. Focus on these referrals should be contextualized to common issues that
connect these departments to interventions offered in tutoring. Because, according to
Finding 8, these referrals are among the earliest to connect students with tutoring,
specific improvements for greatest quality and accuracy of the message should be applied
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here. Moreover, with Finding 6, we see the trend that students interacting with these areas
are more likely than their peers who used tutoring to have not been a participant in the
tutoring program prior. Without the refining experience of having been to tutoring, the
student requires direct information, and one way this can be addressed is with the
relatable experience of other students who have already successfully used the tutoring
program.
5.5.5

Recommendation 5: Capitalize on early contact areas in order to get students into
tutoring earlier.
The earliest contacts students make with the institution fall in areas outside of the

tutoring program and classroom. According to Finding 7, areas such as Financial Aid,
Records, Admissions, and Orientation were more densely tied to students attending
tutoring than were their peers not attending tutoring. Practically, these departments could
be responsible for getting students to tutoring earlier, and the effects of earlier tutoring
are helpful in successfully intervening with students who have academic skills
deficiencies. Systemically, these early touch areas and the tutoring program should
partner to identify students who could benefit from tutoring and develop a smooth
process for moving students from these areas to the tutoring program in the first weeks of
the semester. Not only does this build on early contact with these departments, but this
also increases the student’s institutional knowledge in a strategic and beneficial manner.
This partnership should focus on the strategic identification of which students to
encourage to attend tutoring. While considering this process, I would caution this team
not to think in terms of individual student metrics, as these will likely not be available in
the referral situation. Other metrics, such as intended major or career, coursework, and
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originating high school, could not only be easier to identify, but could also be more
effective in identifying students who will struggle with their coursework and require
tutoring interventions.
5.5.6

Recommendation 6: Offer training for staff and students to address the possible
gap in knowledge of the academic processes of coursework.
Finding 8 showed that students and staff members in the areas of Another

Student, Former Student, Placement, Records, and Orientation provided information
rated lower in satisfaction with quality. In order to address this apparent shortfall, the
tutoring program should make concerted efforts to embed applicable (but manageable)
processes and philosophical education-based presentations and demonstrations in
orientations, first year experience programs, and study skills-based courses. These
trainings should be offered to all staff who work directly with students who are or may be
at risk. Trainings should cover topics related to the logistics of accessing tutoring but
should also broadly address how tutoring works and the basic learning philosophies of
the tutoring program. Again, testimonials from students (for student audiences) and other
institutional agents may be assistive in relaying the process and philosophy of the
tutoring program to non-tutoring personnel.
These staff, and students to some extent, are separated from the classroom
experience, so maintaining a relevant dialogue with students who are struggling with that
experience may translate into referrals which are not as effective as they may be
otherwise. Counteracting this with the trainings and basic principles of the program will
be assistive in delivering a clear and accurate message. Furthermore, a repository of
information and follow-up trainings may be developed to address special circumstances
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and remind students and staff members of basic program information. This information
should cover professional standards and jargon for tutoring personnel, but it should be
stated so that students and non-academic staff can readily understand it.
5.5.7 Recommendation 7: Strengthen student worker communications and opinion of
the tutoring program and personnel.
As noted in Finding 8, because of less satisfaction with information from areas
like Placement, Records, and Orientation, and with student nodes like Other Student and
Former Student, tutoring programs can conduct outreach on an already leveraged
personnel resource. Student workers represent a convenient source of addressing two
roles. These employees will work in many student-facing areas, such as the START
Center (Entry), which was the sixth most connected referral node (at 58 ties, noted in
Table 4.1), and was noted with less satisfaction than other nodes in Finding 9. The
tutoring program should undoubtedly consider student workers as a valuable source of
student referrals. However, these employees also take classes, do homework, and take
tests alongside their classmates. They are students, and that is a powerful referral node as
well, with the students’ nodes representing 35 connections each as compared to the most
frequently connected faculty node of 83, as illustrated in Table 4.
Student workers should be handled more like the core faculty group for covering
the at-risk student population. More communication should be conveyed to these student
workers in trainings, and that should be expanded to include effectively recommending
tutoring to students at work and in class. Some suggestions for winning over student
workers would include getting them swag (like notebooks, pens, t-shirts, etc.) with the
tutoring program’s name or logo on it. Student worker appreciation events may also
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garner more connections, in addition to adding recognition of an underrepresented
category of workers. And, the biggest one, suggested by SCTC’s former president about
SCTC’s former tutoring center director: “You show up when she cooks.” So, in whatever
way the tutoring program is capable, the tutoring staff should spoil the student workers,
not just because they deserve it, but because it will give student workers more
ammunition for disarming students who may be concerned about whether or not the
tutoring staff is kind.
5.5.8

Recommendation 8: Determine if the network is oversaturated and adjust strategic
referral network as needed.
Currently, the tutoring program at WKCTC conducts its own advertising like

many programs that I have encountered. I tell students in every place, every time, and in
every way that he feasibly can about tutoring, and to some extent the tutoring program
studied is advertising and getting referrals in abundance from all over campus. Given the
extreme nature of how connected each student node is to so many institutional referral
nodes, oversaturation has likely occurred. A strategic education advertising plan and
refining who is making what type of referrals to which types of students could assist with
oversaturation. However, limiting the number of referral contacts not only reduces the
workload for tutoring personnel, but also makes referrals more meaningful for students.
In the end, students who received fewer referrals were more likely to have
received information from the tutoring program itself (Finding 10). Additionally, the aim
of this network improvement should be being able to remove referrals from inappropriate
referral sources. These sources may be overly busy areas like the START Center (Entry)
because they were found to be tied to students with higher degrees of dissatisfaction as
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shown in Finding 9. If a program maps the entire network to include information
dissemination from the tutoring program to institutional nodes to students, this effort
would reveal brokers (nodes who got information and passed it on) and structural holes
(nodes who got information and did not seem to pass it on). Knowing brokers and
structural holes would allow the tutoring program to be strategic and evaluative. The
tutoring referral network would then more effectively lead to at-risk students learning
about tutoring in a context relevant to them and it should lead to students arriving at
tutoring with better and more personalized goals.

5.6

Conclusion
Armed with these new insights, I wonder what a tutoring practitioner or college

administrator can do. The fervent hope is that these data will be used to change programs,
or at least to prompt a re-focusing on how the institutional network discusses tutoring
with students. This study showed that a tutoring referral network was present at the
institution. Though I cannot conclude that one exists everywhere, he can certainly admit
that he would be surprised if an educational institution with tutoring did not have a social
network for tutoring referrals. The presence of a network leads to patterns of
communication and action within that network. Measuring these, as was done in this
study, can lead to greater improvement of the entire network and its efficiency in its
purpose. Through modifications, like those presented as recommendations in this study, a
tutoring program and connected administrators can increase the impact and, likely, the
scope of the network at their institution.
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The wider result of this shift in the tutoring referral network may require more
focus on the tutoring program as it serves students in different ways than before, either in
increased numbers, or in more specialized ways. Improving the way in which students
receive information about tutoring could have drastic impacts upon the institutional
landscape as it relates to communicating numerous ideas to students, and it may improve
completion metrics, which comes with possible logistical issues to address as enrollment
and retention rates trend upward. In the end, network and the application of network
theory for tutoring referral pushes out from this still relatively unexplored field.
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APPENDIX 1: DOCUMENT ANALYSIS TOOL
1. Title of document
2. Type of document
3. Author of document, title or position
4. Format and location of document
5. Date of document
6. Audience of document
7. Document details
a. Personnel within the TLC referenced within document
b. Personnel within SCTC referenced within document
c. References to TLC by document
d. References to other programs by document
e. Other documents referenced by the document
f. Student groups referenced by document
g. Marketing to students referenced by document
h. Student participation referenced by document
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APPENDIX 2: LIST OF DOCUMENT TITLES
1. Teaching and Learning Center (homepage)
2. Skills Tutor Email
3. About Us
4. TLC Staff
5. History of the Teaching and Learning Center
6. Services and Availability
7. Tutoring
8. Proctored Exam Services
9. Proctored Exams
10. Computer Literacy Exam
11. IC3 Competencies
12. Evaluation of Tutoring Session
13. Schedule Proctored Exam
14. Teaching and Learning Center
15. To Access and Copy Passwords
16. Usernames and passwords
17. Part time Application
18. Make-up Testing Policy
19. Staff/Tutors/Student Worker Guidelines
20. NOTICE: FERPA Regulation Requirement
21. Instructions for Tutoring Records/Forms
22. Closing Procedure
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23. Instructions for Timesheets
24. Use the COMPASS website's report function
25. Proctored Test Instructions and Policies
26. COMPASS Retesters
27. See our tutoring schedule
28. Monday (daily checklist)
29. Carl Perkins Tutoring Contract
30. Welcome to Tutor Training
31. Step 1
32. Step 2
33. Step 3
34. Step 4
35. Step 5
36. Step 6
37. Step 7
38. Step 8
39. Step 9
40. Step 10
41. Step 11
42. Step 12
43. Step 13
44. Useful Links
45. Support Guidelines
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46. Teaching and Learning Center Update
47. Teaching and Learning Center Services
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APPENDIX 3: INTERVIEW PROTOCOL
Collected from each participant:
• Name
• Title
• Date
• Group/ Department
• Years of Service/Affiliation
• Phone
Interviewed by—

Introduction
In this study, I am examining the many influences students experience which may impact
their participation within the tutoring program offered by the Studied Community and
Technical College Teaching (SCTC) and Learning Center (TLC). By more thoroughly
understanding who and where students find out about tutoring, my hope is that we may
discover what has persuaded students to utilize these services in an attempt to more
directly get the appropriate message from the TLC to every SCTC student who would
benefit from its services.
To accomplish this understanding, I must begin by identifying the system of people and
programs which refer students on to tutorial services. This is where your assistance
becomes so important. In helping me to understand from whom and where students
encounter information about tutoring, you will be my resource for setting the system of
referrals that I will then analyze.

First Experiences
In this first theme, I am interested in discovering how students first engage within the
entire network. I would like to work from initial contact in order to discover all possible
sources of tutoring center information.
1. What programs are the first contacts for a new student at SCTC? Before
enrollment? After enrollment?
2. Who are the people who work in these first contact areas?
3. What announcements do faculty members make within their courses during the
first week of classes? Second week?
Climate of Success
In this theme, I would like to set a context of how the institution engages the student a
success initiative. While tutoring is certainly not the only participant within this
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institutional effort, I am logically connecting to the program to this type of service and
discussion.
1. What program and/or person discusses placement scores and ramifications with
students at SCTC?
2. What program and/or person assists students in planning academic plans for
graduation?
3. What program and/or person warns students in jeopardy of academic failure?
Introduction to Tutoring
Within this section, I would like to explore student contact with information about
tutoring.
1. What programs inform students about tutoring?
2. What personnel inform student about tutoring?
3. What is the nature of this information?
a. Service description?
b. Hours?
c. Location?
d. Other?
4. What are reasons students seek tutoring?
5. Does any person or group in the community inform student about tutoring?
6. What materials published by the college inform students about tutoring?
Experience in Tutoring
This theme’s purpose is to explore the student experience within tutoring and with
tutoring personnel as a potential aspect of the referral network.
1. Who works with students within the TLC?
2. What services do students use within the TLC?
3. Which TLC personnel are visible elsewhere on campus and/or participate in
advertising for the TLC?
Views of Tutoring
By exploring how students view tutoring, I would like to build nodes which may be
associated with the tutoring referral network but may be more important to examining
why students don’t attend tutoring.
1. What programs or personnel at SCTC are supporters of tutoring in the TLC?
2. Do any programs offer similar services to that of the TLC?
3. Where is the TLC advertised?
4. What programs/personnel work with the most students?
5. What areas on campus have the greatest number of students gathered?
6. What programs or student groups have the most student members?
Examination of Draft Survey
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The participants will be asked to review the survey instrument and make comments.
1. Are there important aspects of people or program which help students get to
tutoring that the survey neglects to reference?
2. Does the survey address how a student can expect to hear about or be exposed to
tutoring according to your experience and the experiences you are aware of?
3. Are there any other people, programs, or experiences that would influence a
student’s decision to attend tutoring not addressed by the survey?
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APPENDIX 4: SURVEY INSTRUMENT
4
1. How often do you struggle in
coursework?

0-25% of
the time

3
26-50%
of the
time

2
51-75%
of the
time
Unsatisf
ied

Very
Unsatisfied

Week 7,
8, or 9

Week 1015

2. How satisfied are you with your
academic performance?

Very
Satisfied

Satisfied

3. Did you attend and receive
tutorial services from the Teaching
and Learning Center in previous
semesters?

Yes

No

Week 1,
2, or 3

Week 4,
5, or 6

Yes

No

4. When did you begin attending and
receiving tutorial services in the Fall
2015 term?
5. Which of the following items,
groups, or individuals passed
information about tutoring to you?
A. TLC (Email)
B. TLC (Class Presentation)
C. TLC (Schedule)
D. Teaching and Learning Center
(Staff)
E. Financial Aid
F. Placement and Testing
G. Records
H. START Center (Entry)
I. Admissions (Start Center)
J. Advising (Start Center)
K. Recruitment (Start Center)
L. Counseling (Entry)
M. Recruitment (Counseling Center)
N. Student Activities or Student
Groups (Counseling Center)
O. Student Orientation (Counseling
Center)
P. Faculty
Q. Friend
R. Family
S. Another Student
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1
76-100%
of the time

T. Former Student
U. Other (Specify)
6. How satisfied were you with the
amount of information these items,
groups, or individuals provided
about tutoring?
A. TLC (Email)
B. TLC (Class Presentation)
C. TLC (Schedule)
D. Teaching and Learning Center
(Staff)
E. Financial Aid
F. Placement and Testing
G. Records
H. START Center (Entry)
I. Admissions (Start Center)
J. Advising (Start Center)
K. Recruitment (Start Center)
L. Counseling (Entry)
M. Recruitment (Counseling Center)
N. Student Activities or Student
Groups (Counseling Center)
O. Student Orientation (Counseling
Center)
P. Faculty
Q. Friend
R. Family
S. Another Student
T. Former Student
U. Other (Specify)
7. How satisfied were you with the
information these items, groups, or
individuals provided you about
tutoring?
A. TLC (Email)
B. TLC (Class Presentation)
C. TLC (Schedule)
D. Teaching and Learning Center
(Staff)
E. Financial Aid
F. Placement and Testing

Very
Satisfied

Satisfied

Unsatisf
ied

Very
Unsatisfied

Very
Satisfied

Satisfied

Unsatisf
ied

Very
Unsatisfied
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G. Records
H. START Center (Entry)
I. Admissions (Start Center)
J. Advising (Start Center)
K. Recruitment (Start Center)
L. Counseling (Entry)
M. Recruitment (Counseling Center)
N. Student Activities or Student
Groups (Counseling Center)
O. Student Orientation (Counseling
Center)
P. Faculty
Q. Friend
R. Family
S. Another Student
T. Former Student
U. Other (Specify)
8. How many times were you given
information about tutoring by these
items, groups, or individuals?
A. TLC (Email)
B. TLC (Class Presentation)
C. TLC (Schedule)
D. Teaching and Learning Center
(Staff)
E. Financial Aid
F. Placement and Testing
G. Records
H. START Center (Entry)
I. Admissions (Start Center)
J. Advising (Start Center)
K. Recruitment (Start Center)
L. Counseling (Entry)
M. Recruitment (Counseling Center)
N. Student Activities or Student
Groups (Counseling Center)
O. Student Orientation (Counseling
Center)
P. Faculty
Q. Friend
R. Family
S. Another Student

Very
Satisfied
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Satisfied

Unsatisf
ied

Very
Unsatisfied

T. Former Student
U. Other (Specify)
9. When were you told about
tutoring by the following groups, or
individuals?
A. TLC (Email)
B. TLC (Class Presentation)
C. TLC (Schedule)
D. Teaching and Learning Center
(Staff)
E. Financial Aid
F. Placement and Testing
G. Records
H. START Center (Entry)
I. Admissions (Start Center)
J. Advising (Start Center)
K. Recruitment (Start Center)
L. Counseling (Entry)
M. Recruitment (Counseling Center)
N. Student Activities or Student
Groups (Counseling Center)
O. Student Orientation (Counseling
Center)
P. Faculty
Q. Friend
R. Family
S. Another Student
T. Former Student
U. Other (Specify)

Very
Satisfied
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Satisfied

Unsatisf
ied

Very
Unsatisfied

APPENDIX 5: CONFIDENTIALITY AGREEMENT FOR FOCUS GROUP
INTERVIEWS
Thank you for agreeing to participate in the focus group interview related to the
Teaching and Learning Center (TLC). Your input will be valuable in assisting I in
understanding your experiences with the TLC and exploring how students use SCTC’s
TLC. The information gained from these interviews will be included in an article that will
be distributed to all interested parties and in material submitted for publication by the
researcher.
I certify that I understand that as a condition of participation in the focus group
interview I cannot discuss the names of those involved, the questions asked during the
interview, or the opinions expressed by any of the participants. Any questions I receive
regarding the process should be directed to a member of the research team.

_______________________________
Print Name
_______________________________

_______________________________

Sign

Date
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APPENDIX 6: CONSENT FORM
Mapping the tutoring referral network: Exploring the student-to-tutoring connection
You are invited to be in a research study being conducted by Mason Tudor, employee of
the Kentucky Community and Technical College System and doctoral candidate, College
of Education at the University of Kentucky. You are invited to participate because you
are an employee of or student enrolled at Studied Community and Technical College
(SCTC). We are asking you to take part in this study because we are trying to learn more
about the Teaching and Learning Center at SCTC.
If you agree to be in the study, you will be asked to participate in a focus group interview
during this academic school year.
If something makes you feel bad while you are in the study, please tell Mason Tudor. If
you decide at any time you do not want to finish the study, you may stop whenever you
want.
You can ask Mason Tudor questions any time about anything in this study.
Signing this paper means that you have read this or had it read to you, and that you want
to be in the study. If you do not want to be in the study, do not sign the paper. Being in
the study is your decision, and no one will be upset if you do not sign this paper or even
if you change your mind later. You agree that you have been told about this study and
why it is being done and what to do.

___
Signature of Person Agreeing to be in the Study
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Date Signed

APPENDIX 7: ITEM 1 DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
No
de

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

Response 4
Numb
er of
% of
Ties
Total Ties
34
8.27%
37
9.00%
31
7.54%
31
7.54%
12
2.92%
16
3.89%
12
2.92%
29
7.06%
20
4.87%
16
3.89%
7
1.70%
14
3.41%
7
1.70%
13
3.16%
15
3.65%
38
9.25%
25
6.08%
15
3.65%
18
4.38%
16
3.89%
5
1.22%

Response 3
Response 2
%
Numb % of
%
Numbe
%
Numb
Differen er of
Total
Differe r of
% of Total
Differen er of
ce
Ties
Ties
nce
Ties
Ties
ce
Ties
0.23%
16
8.08%
0.04%
12
7.36% -0.68%
5
0.06%
19
9.60%
0.66%
13
7.98% -0.96%
6
-0.39%
17
8.59%
0.65%
15
9.20%
1.27%
3
-0.50%
15
7.58% -0.47%
15
9.20%
1.16%
5
0.35%
6
3.03%
0.46%
2
1.23% -1.34%
1
-0.24%
7
3.54% -0.60%
8
4.91%
0.77%
4
-0.10%
10
5.05%
2.03%
2
1.23% -1.79%
2
0.58%
10
5.05% -1.43%
10
6.13% -0.35%
5
0.73%
5
2.53% -1.61%
6
3.68% -0.45%
2
-0.24%
8
4.04% -0.09%
9
5.52%
1.39%
1
-0.31%
5
2.53%
0.51%
2
1.23% -0.78%
2
0.17%
7
3.54%
0.30%
5
3.07% -0.17%
1
0.14%
1
0.51% -1.06%
3
1.84%
0.28%
2
0.48%
2
1.01% -1.67%
6
3.68%
1.00%
3
-0.93%
11
5.56%
0.97%
10
6.13%
1.55%
2
-0.03%
21 10.61%
1.33%
13
7.98% -1.30%
7
-0.06%
12
6.06% -0.08%
11
6.75%
0.60%
6
-0.82%
9
4.55%
0.08%
6
3.68% -0.79%
7
0.47%
8
4.04%
0.13%
7
4.29%
0.38%
2
-0.02%
8
4.04%
0.13%
8
4.91%
1.00%
3
0.43%
1
0.51% -0.28%
0
0.00% -0.78%
1
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Response 1
% of
%
Total
Differen
Ties
ce
7.14% -0.90%
8.57% -0.37%
4.29% -3.65%
7.14% -0.90%
1.43% -1.14%
5.71%
1.58%
2.86% -0.16%
7.14%
0.66%
2.86% -1.28%
1.43% -2.71%
2.86%
0.85%
1.43% -1.81%
2.86%
1.29%
4.29%
1.60%
2.86% -1.72%
10.00%
0.73%
8.57%
2.43%
10.00%
5.53%
2.86% -1.05%
4.29%
0.38%
1.43%
0.65%

APPENDIX 8: ITEM 2 DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
No
de

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

Response 4
Numb % of
%
Numb
er of
Total
Differe er of
Ties
Ties
nce
Ties
28 7.27% -0.77%
38
34 8.83% -0.11%
36
27 7.01% -0.92%
35
25 6.49% -1.55%
38
8 2.08% -0.49%
15
14 3.64% -0.50%
19
12 3.12%
0.10%
15
26 6.75%
0.27%
26
16 4.16%
0.02%
18
20 5.19%
1.06%
12
8 2.08%
0.07%
9
12 3.12% -0.12%
13
6 1.56% -0.01%
6
14 3.64%
0.95%
6
16 4.16% -0.43%
19
34 8.83% -0.44%
41
26 6.75%
0.61%
24
17 4.42% -0.05%
20
20 5.19%
1.28%
12
17 4.42%
0.50%
15
5 1.30%
0.52%
2

Response 3
% of
%
Numb
Total
Differe er of
Ties
nce
Ties
9.07%
1.02%
4
8.59% -0.35%
6
8.35%
0.42%
6
9.07%
1.02%
6
3.58%
1.01%
0
4.53%
0.40%
2
3.58%
0.56%
0
6.21% -0.28%
3
4.30%
0.16%
2
2.86% -1.27%
3
2.15%
0.14%
0
3.10% -0.14%
1
1.43% -0.13%
1
1.43% -1.25%
2
4.53% -0.05%
3
9.79%
0.51%
4
5.73% -0.42%
3
4.77%
0.30%
2
2.86% -1.05%
2
3.58% -0.33%
2
0.48% -0.30%
0
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Response 2
% of
%
Num
Total
Differen ber of
Ties
ce
Ties
7.69%
-0.35%
2
11.54%
2.60%
4
11.54%
3.61%
3
11.54%
3.49%
3
0.00%
-2.57%
0
3.85%
-0.29%
2
0.00%
-3.02%
0
5.77%
-0.71%
3
3.85%
-0.29%
1
5.77%
1.64%
2
0.00%
-2.01%
1
1.92%
-1.32%
3
1.92%
0.36%
1
3.85%
1.16%
2
5.77%
1.19%
3
7.69%
-1.58%
4
5.77%
-0.38%
2
3.85%
-0.62%
1
3.85%
-0.06%
1
3.85%
-0.06%
1
0.00%
-0.78%
0

Response 1
% of
%
Total
Differe
Ties
nce
5.13% -2.92%
10.26%
1.32%
7.69% -0.24%
7.69% -0.35%
0.00% -2.57%
5.13%
0.99%
0.00% -3.02%
7.69%
1.21%
2.56% -1.57%
5.13%
0.99%
2.56%
0.55%
7.69%
4.45%
2.56%
1.00%
5.13%
2.45%
7.69%
3.11%
10.26%
0.98%
5.13% -1.02%
2.56% -1.91%
2.56% -1.35%
2.56% -1.35%
0.00% -0.78%

APPENDIX 8: ITEM 3 DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
Node
Number of
Ties
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

45
44
42
47
13
24
16
35
21
20
15
14
9
19
21
49
37
31
22
24
1

Response 4
Response 3
% of Total
%
Number of
% of Total
%
Ties
Difference Ties
Ties
Difference
8.20%
0.15%
23
9.54%
1.50%
8.01%
-0.92%
26
10.79%
1.85%
7.65%
-0.28%
20
8.30%
0.37%
8.56%
0.52%
21
8.71%
0.67%
2.37%
-0.20%
7
2.90%
0.33%
4.37%
0.24%
9
3.73%
-0.40%
2.91%
-0.10%
6
2.49%
-0.53%
6.38%
-0.11%
13
5.39%
-1.09%
3.83%
-0.31%
12
4.98%
0.85%
3.64%
-0.49%
7
2.90%
-1.23%
2.73%
0.72%
2
0.83%
-1.18%
2.55%
-0.69%
10
4.15%
0.91%
1.64%
0.08%
4
1.66%
0.10%
3.46%
0.78%
4
1.66%
-1.02%
3.83%
-0.76%
15
6.22%
1.64%
8.93%
-0.35%
25
10.37%
1.10%
6.74%
0.59%
13
5.39%
-0.75%
5.65%
1.18%
3
1.24%
-3.22%
4.01%
0.10%
9
3.73%
-0.18%
4.37%
0.46%
6
2.49%
-1.42%
0.18%
-0.60%
6
2.49%
1.71%

131

APPENDIX 9: ITEM 4 DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
No
de

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

Response 4
Numb % of
%
Numb
er of
Total
Differe er of
Ties
Ties
nce
Ties
23
8.61%
0.57%
15
27 10.11%
1.17%
15
26
9.74%
1.80%
16
23
8.61%
0.57%
16
3
1.12% -1.45%
6
7
2.62% -1.51%
8
7
2.62% -0.40%
6
19
7.12%
0.64%
13
8
3.00% -1.14%
9
8
3.00% -1.14%
9
4
1.50% -0.51%
7
9
3.37%
0.13%
11
4
1.50% -0.07%
3
6
2.25% -0.43%
4
12
4.49% -0.09%
9
28 10.49%
1.21%
19
18
6.74%
0.60%
12
11
4.12% -0.35%
6
10
3.75% -0.17%
12
13
4.87%
0.96%
7
1
0.37% -0.41%
2

Response 3
Response 2
% of
%
% of
Total
Differe Number Total
Ties
nce
of Ties
Ties
7.32% -0.73%
6
8.00%
7.32% -1.62%
7
9.33%
7.80% -0.13%
8 10.67%
7.80% -0.24%
6
8.00%
2.93%
0.36%
3
4.00%
3.90% -0.23%
3
4.00%
2.93% -0.09%
3
4.00%
6.34% -0.14%
7
9.33%
4.39%
0.26%
3
4.00%
4.39%
0.26%
3
4.00%
3.41%
1.40%
1
1.33%
5.37%
2.13%
3
4.00%
1.46% -0.10%
0
0.00%
1.95% -0.73%
2
2.67%
4.39% -0.19%
2
2.67%
9.27% -0.01%
7
9.33%
5.85% -0.29%
3
4.00%
2.93% -1.54%
4
5.33%
5.85%
1.94%
0
0.00%
3.41% -0.50%
3
4.00%
0.98%
0.19%
1
1.33%
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Response 1
%
% of
Differe Number Total
nce
of Ties
Ties
-0.04%
10
8.93%
0.39%
10
8.93%
2.73%
4
3.57%
-0.04%
8
7.14%
1.43%
1
0.89%
-0.13%
7
6.25%
0.98%
1
0.89%
2.85%
5
4.46%
-0.13%
7
6.25%
-0.13%
4
3.57%
-0.68%
3
2.68%
0.76%
2
1.79%
-1.56%
1
0.89%
-0.01%
7
6.25%
-1.91%
5
4.46%
0.06%
9
8.04%
-2.15%
7
6.25%
0.86%
8
7.14%
-3.91%
6
5.36%
0.09%
6
5.36%
0.55%
1
0.89%

%
Differe
nce
0.88%
-0.01%
-4.36%
-0.90%
-1.68%
2.12%
-2.12%
-2.02%
2.12%
-0.56%
0.67%
-1.45%
-0.67%
3.57%
-0.12%
-1.24%
0.10%
2.67%
1.45%
1.45%
0.11%

APPENDIX 10: ITEM 6 WEIGHTED DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
Node
Weight of
Ties
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

246
258
215
216
69
87
74
152
123
94
34
69
22
48
124
227
143
88
89
97
24

Mode 4
% of
%
Weight of
Total
Difference
Ties
9.84%
1.80%
10.32%
1.39%
8.60%
0.67%
8.64%
0.60%
2.76%
0.19%
3.48%
-0.65%
2.96%
-0.06%
6.08%
-0.40%
4.92%
0.79%
3.76%
-0.37%
1.36%
-0.65%
2.76%
-0.48%
0.88%
-0.68%
1.92%
-0.76%
4.96%
0.38%
9.08%
-0.19%
5.72%
-0.42%
3.52%
-0.95%
3.56%
-0.35%
3.88%
-0.03%
0.96%
0.18%
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36
48
44
49
17
34
20
40
12
25
16
18
20
30
28
65
44
43
33
25
4

Mode 3
% of Total
%
Ties
Difference
5.53%
-2.51%
7.37%
-1.57%
6.76%
-1.17%
7.53%
-0.52%
2.61%
0.04%
5.22%
1.09%
3.07%
0.06%
6.14%
-0.34%
1.84%
-2.29%
3.84%
-0.29%
2.46%
0.45%
2.76%
-0.48%
3.07%
1.51%
4.61%
1.93%
4.30%
-0.28%
9.98%
0.71%
6.76%
0.61%
6.61%
2.14%
5.07%
1.16%
3.84%
-0.07%
0.61%
-0.17%

APPENDIX 11: ITEM 7 WEIGHTED DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
Node

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

Weight of Ties
7
6
10
9
0
2
4
10
3
6
3
0
2
3
9
12
11
7
4
6
0

Mode 3
% of
Total
% Difference
6.14%
-1.90%
5.26%
-3.68%
8.77%
0.84%
7.89%
-0.15%
0.00%
-2.57%
1.75%
-2.38%
3.51%
0.49%
8.77%
2.29%
2.63%
-1.50%
5.26%
1.13%
2.63%
0.62%
0.00%
-3.24%
1.75%
0.19%
2.63%
-0.05%
7.89%
3.31%
10.53%
1.25%
9.65%
3.50%
6.14%
1.67%
3.51%
-0.40%
5.26%
1.35%
0.00%
-0.78%
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APPENDIX 12: ITEM 8 WEIGHTED DENSITY AND COMPARISON TO WHOLE NETWORK FROM ITEM 5
No
de

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

Mode 4
Mode 3
Mode 2
Weight
Weight
Weight of
of Ties % of Total
% Difference of Ties
% of Total % Difference Ties
% of Total % Difference
68
7.69%
-0.35%
68
7.08%
-0.97%
42
7.51%
-0.53%
95
10.75%
1.81%
92
9.57%
0.63%
61
10.91%
1.97%
73
8.26%
0.32%
72
7.49%
-0.44%
45
8.05%
0.12%
87
9.84%
1.80%
80
8.32%
0.28%
48
8.59%
0.54%
30
3.39%
0.82%
26
2.71%
0.14%
13
2.33%
-0.24%
25
2.83%
-1.31%
43
4.47%
0.34%
13
2.33%
-1.81%
36
4.07%
1.06%
32
3.33%
0.31%
21
3.76%
0.74%
49
5.54%
-0.94%
60
6.24%
-0.24%
34
6.08%
-0.40%
35
3.96%
-0.17%
39
4.06%
-0.08%
31
5.55%
1.41%
27
3.05%
-1.08%
46
4.79%
0.65%
26
4.65%
0.52%
12
1.36%
-0.65%
14
1.46%
-0.55%
14
2.50%
0.49%
11
1.24%
-2.00%
6
0.62%
-2.62%
12
2.15%
-1.09%
1
0.11%
-1.45%
24
2.50%
0.93%
10
1.79%
0.22%
13
1.47%
-1.21%
28
2.91%
0.23%
8
1.43%
-1.25%
44
4.98%
0.40%
37
3.85%
-0.73%
20
3.58%
-1.00%
86
9.73%
0.45%
89
9.26%
-0.01%
61
10.91%
1.64%
49
5.54%
-0.60%
64
6.66%
0.51%
29
5.19%
-0.96%
64
7.24%
2.77%
49
5.10%
0.63%
21
3.76%
-0.71%
28
3.17%
-0.74%
50
5.20%
1.29%
29
5.19%
1.28%
49
5.54%
1.63%
38
3.95%
0.04%
16
2.86%
-1.05%
2
0.23%
-0.56%
4
0.42%
-0.37%
5
0.89%
0.11%
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